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THE WOELD'S FAIB OF 1892. 

As our readers are aware, it is proposed to hold an in- 
ternational exhibition of the science and industries of 
all nations in 1893. The United States will be the 
scene of the exhibition, which is in commemoration of 
the discovery of America by Columbus in 1492. The 
city for the exhibition remains yet to be chosen. It 
must be determined by the action of Congress. The 
federal legislature will designate the locality, and in so 
doing will pledge the assistance and co-operation of 
the central government for the enterprise. Several 
prominent cities are making strenuous efforts to be 
selected, feeling that the fair will be a great benefit 
to the metropolis in which it will be held. These 
efforts have taken the form of conditional subscrip- 
tions, appointments of committees to forward con- 
gressional action, and have, in New York particularly, 
led to the definite selection of grounds, and the forma- 
tion of a fund of five millions of dollars. 

All Americans should have at heart the success of 
the exhibition as viewed from the national standpoint. 
The interests of a particular city are entirely a side 
issue. The fair is to be even more than national. The 
world of civilized nations is interested, and Congress 
should take this aspect of the case in evolving special 
legislation. 

The impartial investigator would be guided in mak- 
ing a choice by considerations affecting the size of the 
assemblages, facility of transportation and of accom- 
modation, and would regard the finances of the fair as 
practically assured. The city of New York would be 
pre-eminent in these respects. It represents a center of 
population, and literally a national metropolis, of over 
three millions of inhabitants. 

It may be considered in this sense as second in size 
to London only of all the cities of the globe. Within 
the limits traced by a ten mile radius, the above popu- 
lation is included. But this is not all. Distance may 
be expressed in time. Within eight hours of New York 
by fast trains a number of great cities are situated. 
Rochester on the west and Boston on the east, come 
well within the above limit. Between them lies num- 
ber of centers of population, all of considerable import- 
ance. Going south, the cities of Philadelphia, Balti- 
more, and Washington would be contributors within 
the eight hour line. On this basis, it has been calcu 
lated that a home population of ten millions of people 
will be within eight hours of New York. 

The foreign visitors will be most admirably provided 
for. It is but a few weeks since we illustrated exam- 
ples of several new and magnificent ocean steamers, 
the property of as many transatlantic lines, all run 
ning to New York. If the exhibition is held here, fifty 
ships of eqnally fine character could be employed, and 
the present New York and European fleet, unequaled, 
and never to be equaled, will be the all-important fac- 
tor in bringing visitors from abroad. Wherever the fair 
is held, the visitors must pass through the gates of the 
national metropolis. After the sea voyage they should 
find themselves at their goal, not a thousand miles or 
more distant. 

As regards facility of transportation, the particular 
site selected is peculiarly good. It occupies a central 
position as referred to distances north and south. The 
approaches will radiate to northeast and south from 
its gates, and from each direction approximately equal 
numbers will come. This distribution will do much to 
prevent overcrowding. The site faces with a high 
bluff for three and a half miles upon the Hudson River. 
This frontage can be utilized to great effect. Wharves 
and anchorage facilities can be provided all along this 
stretch. Steamers from all parts of the Atlantic coast 
can bring their passengers directly to the fair grounds. 
They can lie at the foot of the grounds for a number 
of days and be used as hotels by their passengers, who 
thus can visit the fair with the maximum of comfort 
and convenience. Numerous elevators will be in opera- 
tion from the wharves to the grounds. The world has 
never yet offered a site which presented the possibility 
of carrying out such an arrangement. There is no 
doubt if the fair is held on the grounds in question 
that steamers from Europe will carry out the pro- 
gramme suggested above, and that thousands will visit 
the fair without other home than the steamship that 
will transport them from shore to shore. 

The site chosen for the exhibition in New York, 
views of which we present on our first page, is one of 
remarkable excellence. It occupies the whole of that 
elevated plateau known as Bloomingdale Heights, 
located just at one side of the center of the city, conve- 
nient and accessible from all points. On the west it 
fronts the Hudson River and on the east overlooks the 
Central Park, and the great city plain at the north 
thereof, with its splendid dwellings and concentrated 
population. 

The noble Hudson, a mile in width and without 
shoal or rock, will offer an unequaled stage for naval 
displays. The high banks of the chosen grounds can 
be made to accommodate an assemblage of a million of 
spectators, while the fleets of the world would find am- 
ple room for maneuvers within full view of the people. 
As a minor feature the straightness of the river would 
' favor the operations of trains of spectators, who could 



follow aquatic races and marine contests of every de- 
scription. 

The subject of money to carry out adequately the ends 
of the fair, and to enable America to present a greater 
exhibition than the world has yet seen, need hardly 
be considered. The wealth of New York, the charac- 
ter of the subscribers to the guarantee fund, and their 
ability to double or treble the subscriptions, are be- 
yond all question. No city can offer a more satisfac- 
tory financial basis than that already guaranteed by 

New York. 

_— — _ <<■>»» 1 

THE INCANDESCENT LIGHT C0NTB0VEBSY. 
The controversy now in progress between the pro- 
moters of the rival systems of incandescent lighting, 
though some will think of doubtful expediency, so far 
as the companies are concerned, admirably serves to 
acquaint a public now grown timorous, with the de- 
tail of operation and with the nature of the precau- 
tions which, if employed, would render both systems 
entirely safe, at least to the user. 

With perceptions sharpened by constant investiga- 
tion, the rival champions have each in turn pointed 
out the defects of the other's system of ligrhting — de- 
fects which, because of the reticence of the companies, 
have, till now, only been surmised by the public. 

I* .is the purpose of this article to examine these, as 
they have been pointed out; inquiring as to the mis- 
chief that might come, and describing the steps which 
the studies of practical electricians show to be neces- 
sary for their correction. 

The alternating current system, the attack on which 
led to the present controversy, is used very generally 
on both sides of the water for incandescent as well 
as for arc lighting; its chief recommendation, the 
power it possesses to light extensive districts from a 
single station. In an arc light circuit the current 
reaches the lamps directly from the conductors, the 
voltage varying, according to requirement, from 1,200 
to 2,000. In the incandescent system this high voltage 
is maintained in the street circuit, but, by the inter- 
position of converters or transformers, located in or 
near each building, a secondary current of scarcely 
more than fifty volts is produced. This is suitable 
for operating a number of lamps, each equal to a full 
working five-foot gas burner of 16 candle power. The 
transformer is made up of two separately wound and 
insulated coils, one of thin wire connected to the 
street mains and the other of thick wire connected to 
the wires of the building to be lighted; currents 
sent through the coil of thin wire induce in the near- 
by coil of thick wire currents, the voltage of which 
bears the same ratio to that Of the primary current 
as the number of convolutions in the primary bears 
to the secondary coil of the converter. For example, 
if the electromotive force of the primary or street cur 
rent is 500 volts, and the electromotive force of the 
secondary current is required to be 50 volts, the primary 
coil will require ten times as many convolutions as the 
secondary. The promoters of this system say that it 
is an easy matter to make the insulation between the 
two already separated coils effective and to prevent 
the current in the primary wire from penetrating it. On 
the other hand, their rivals say that no system of in- 
candescence which has a high tension current behind 
it can be rendered absolutely safe, that breaks or leak- 
ages will come, because the mechanisms of man, how- 
ever ingenious, are never perfect, and human watch- 
fulness and foresight not to be depended upon. They 
instance the ease of the employe of the Manhattan 
Electric Light Company who got his death shock 
while carrying a portable incandescent light in the en- 
gine room of the station, a lamp, be it said, supposed 
to be protected from the main current by a converter. 
There would seem to have been a break in the insula- 
tion of the wire, which his hand must have rubbed 
against, his face perhaps touching a steam pipe, thus 
forming a ground. The station men say that only 120 
volts were on the circuit, but as this would not des- 
troy life, it is evident that the high-pressure alternat- 
ing current must have reached the wire, and, passing 
through his body, got to the ground through the 
steam pipe. 

This, however, happened within a station, and, it is 
claimed, cannot be construed as an argument against 
the safety of the system, any more than the death of a 
man who should fall against a fly-wheel could be used 
against steam engines. The alternating current peo- 
ple say, and truthfully, it would seem, that the record 
does not furnish proof of a single case of death among 
the thousands who have been using the system, where 
applied to incandescent lamps. 

The continuous low tension system is that used in 
the circuits of Mr. Edison. Here the voltage on the 
street circuit, varying between 100 and 200, even the 
higher pressure not in the least dangerous to life, is 
the same on the* house circuit. All underground 
mains are meshed into one network, and while in 
the alternating system the wires are designed to sup- 
ply only about 1,500 to 2,000 lights per pair, and made 
of such a size that there is scarcely any decrease in the 
intensity of the lights at the further end, even when 
the demand for current is excessive the low tension 
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system at times calls for an enormous electrical energy, 
the pressure being far greater nearest the station than 
away from it. At times, when the switch is worked to 
put out the lights in a certain district, an arc of blue 
flame is formed which must be blown out. This 
charge, made by a rival company, though true, is 
misleading, because the arc is harmless, never known 
to do any harm. The charge is made against the Edi- 
son system that it. is subject to leakage, which at 
times leads to fire. But it does not and cannot take 
life, while leakage from the alternating street mains 
can take life as well as start fires. 

As will be seen, both systems have striking advan- 
tages* and to all appearance are fairly safe. Disinter- 
ested electricians, however, insist that, to be rendered 
incapable of harm, where high tension currents are 
permitted in the streets, whether overhead or under- 
ground, every wire entering a house should be provided 
with a cut-out of lead or its alloy. It is a simple and 
inexpensive precaution by which a wire, however dan- 
gerously environed it may be, cannot transmit a high 
tension current beyond a certain point. Copper fuses 
at about 2,000° F., but lead at 608°, and its alloy at 
about 375°, and thus a strip of lead, joining the house 
system with the outside current would melt and break 
off all connection, should a vagrant current of high 
intensity essay to pass. 



a ready and enjoyable method of acquiring a know- 
ledge of this fascinating subject. Although the popular 
style adopted by the author perhaps makes the book 
better suited to the general reader than to the student, 
it may safely be said that all classes of readers will find 
much to interest them. All the subjects usually in- 
cluded in the comprehensive term "physics' are dis- 
cussed, and in addition photography, microscopy, and 
lantern manipulation. By carefully performing each 
experiment at the time of writing the description, the 
author guarantees certain success if his instructions 
are followed. There is an excellent chapter on 'me- 
chanical operations,' containing many valuable hints 
on glass working, simple apparatus for laboratory use, 
soldering, and moulding. Mathematical expressions 
are almost entirely excluded. 

" The book is chiefly remarkable for its hundreds of 
excellent illustrations, very few of which are diagra- 
matie. Many of them, like a considerable portion of the 
text, have already appeared in the Scientific Amer- 
ican, which is alone sufficient guarantee of their qua- 
lity. Some of the latest inventions, including Edison's 
new phonograph, are described and illustrated." 



" EXPERIMENTAL SCIENCE." 

This new book, by Mr. G. M. Hopkins, has proved to 
be very popular, and the demand for it is great. 

It seems to meet the wants exactly of those who 
desire to obtain a knowledge of physics by means of 
actual experiment. It is profusely illustrated with 
novel representations of easily made devices, the con- 
struction of which can hardly fail to impart both skill 
and information to the learner. 

The Normal Exponent says : " This is a magnificent 
work of 740 pages and 680 illustrations. We are espe- 
cially interested in the character of the work in this 
book. We have been laboring in this field for years, 
and hope the popularity of science will be so effective 
that the commonest common school teachers will find 
that the most important truths of natural science may 
be easily taught by experiment in his school with ap- 
paratus which he and his pupils can themselves devise. 
This splendid volume will aid in this work immensely. 
We therefore commend it most heartily to all teachers, 
especially to our pupils who have already attained 
some success in this direction.'' 

The Electrical World says : " Mr. Hopkins has pro- 
duced a most interesting volume. We can readily 
imagine the delight with which any boy of a scientific 
turn of mind will study its pages and repeat the novel 
experiments described and illustrated. Scientific text- 
books for the young are apt to take on an unattractive 
and even repellent shape, but this is one whose every 
page is an invitation to the joys of physical investiga- 
tions. And the book is one, too, that will charm a great 
many persons far beyond childhood. There are not 
many general readers who care to bother with abstruse 
science after the educational period of youth ; but the 
man must be dull,- indeed, to the scientific and invent- 
ive progress of the age who cannot derive genuine 
pleasure and benefit from a perusal of these well- 
written and instructive pages, which put the student 
fairly abreast of the latest achievements in modern 
physics. The electrical chapters of the book are nota- 
bly good, and the practical instructions given for 
building simple electrical machinery may be safely 
carried out by those, not a few, who like to make their 
own apparatus." 

The following is from The Engineering and Mining 
Journal: " The author has avoided repeating the hack- 
neyed illustrations which have been passed from one 
book to another so long, and instead offers a set of ex- 
periments which are largely of a novel character and 
very striking, particularly in the numerous paradoxes 
described, which are made so prominent a feature. 
The apparatus described, which is nearly always illus- 
trated by the engravings, is mostly of a simple and in- 
expensive character, and is usually such as can either 
be improvised from articles in common use or can be 
made by any one having a fair mechanical aptitude 
and the proper tools. All of the apparatus mentioned 
has been personally tested and used by the author. 

" The text consists of plain language, with as few 
technical terms as possible. The 672 cuts are nearly 
all from well selected original drawings, and help to 
explain the text and assist in preparing the apparatus 
described." 

The English Mechanic and World of Science says: 

All teachers of science are aware that real knowledge 
is acquired best by the student making experiments 
for himself, and any one who points out how those ex- 
periments may be easily made is doing excellent work. 
For this reason we commend to the attention of all in- 
terested in the spread of knowledge the work by Mr. 
Hopkins, which deals with ' elementary and practical 
physics,' and which should be found in every library." 

Nature (London) says: "The subject of experi 
mental physics is here set forth in a manner calculated 
to afford to the student, the artisan, and the mechanic 



Education by the Touch Alphabet. 

Laura Bridgeman, the celebrated blind deaf mute, 
who gained such notoriety for the wonderful gift she 
possessed of acquiring knowledge through her only two 
faculties, and whose death was so much lamented in 
the scientific world a short time ago, has a youthful 
and very worthy successor in Miss Helen A. Keller, 
who is at present an inmate of the Perkins Institute 
for the Blind in Boston. She was deprived of her 
sight and hearing at the age of eighteen months. At 
the age of six, being deaf, dumb, and blind, she was 
put under the charge of Miss Annie M. Sullivan, who 
undertook to instruct her in the touch alphabet, and 
so eager was her pupil for knowledge, and so quick of 
perception, that she now is able to read and write with 
perfect facility. 

It will be a matter of the profoundest interest to 
watch the development of human nature uninfluenced 
by the usual surroundings of life, and to watch the 
soul expand and grow by its own virility. No better 
insight into the character of this poor unfortunate is 
afforded than by a letter that she wrote to a gentle- 
man who sent her a mastiff puppy as a present. He 
did not have long to wait for his reward in the receipt 
of the letter printed below, which is taken from the 
Forest and Stream, to which we are indebted for it. 
Its purity of diction and correctness of style is quite 
remarkable for a child of only nine years, especially 
when it is remembered that practically all her know- 
ledge has been imparted by sense of touch. The letter, 
which was written in pencil in clear, distinct, round 
characters, is as follows : 

South Boston, Mass., Nov. 20, 1889. 

My Dear Mr. : I have just received a letter 

from my mother, telling me that the beautiful mastiff 
puppy you sent me had reached Tuscumbia safely. I 
thank you very much for the nice gift. I am very 
sorry that I was not at home to welcome her. But my 
mother and my baby sister will be very kind to her 
while her mistress is away. I hope she is not lonely 
and unhappy. I think puppies can feel very homesick 
as well as little girls. I should like to call her Lioness 
for your dog. May I ? I hope she will be very faith- 
ful, and brave, too. 

I am studying in Boston with my dear teacher. I 
learn a great many new and wonderful things. I study 
about the earth and the animals, and I like arithme 
tic exceedingly. I learn many new words, too. Ex- 
ceedingly is one that I learned yesterday. When 1 see 
Lioness I will tell her many things which will surprise 
her greatly. I think she will laugh when I tell her that 
she is a vertebrate, a mammal, a quadruped, and I 
shall be very sorry to tell her that she belongs to the 
order Carnivora. I study French, too. When I talk 
French to Lioness I will call her "Mon beau chien." 
Please tell Lion that I will take good care of Lioness. I 
shall be happy to have a letter from you when you like 
to write to me. From your loving little friend, 

Helen A. Keller. 

P. S. — lam staying at the Institute for the Blind. 

H. A. K. 

» < > > » 

Education in Germany. 

Education, says Consul-General Mueller, remains, as 
it always has been, an important factor in this country's 
policies. The new spirit to get as much knowledge as 
possible of the wants of the outside world continues, 
languages are still being learned and consuls and 
young men fitted for trade with other people. An 
idea of the thoroughness of a German education may 
be gained from a few facts which I read somewhere 
a few days ago. A candidate for engineer honors 
must first take a full scientific course up to and 
through a gymnasium, a kind of high school. At 
eighteen or twenty he begins his special technical 
studies. If he expects to be an architect or civil engi- 
neer, he goes two years to a technical high school at 
Berlin, Hanover, or Aix-la-Chapelle, after which he 
goes under an. examination in science, mathematics, 



and building construction. Then follow two years 
more and another examination. If successful, the can- 
didate becomes a government assistant engineer or 
assistant architect, and spends, without salary, a year 
in or on some government work. Then he is again 
examined. He must work out an original design at 
home, and one under the eye of the examiner, consult- 
ing no books of reference. If successful, he goes up 
and gets the title of government engineer. 

Mechanical engineers have a different course. They 
go into an engineer's works for a year after leaving 
the high school, then they go two years to the techni- 
cal high school, go through the preliminary examina- 
tion, have two more years of hard study and practice 
and examination, two more years' practice, a year in 
which to prepare for final examination — eight years in 
all. At the end of this probation the candidate is em- 
ployed and gets about $2 or $3 a day. After five years' 
labor he may get a permanent position. If skillful, 
however, and talented, he goes up and up, not by favor, 
but merit, and all in old age retire on a pension. 

GERMAN EMIGRATION. 

Of the persons emigrating from Germany to the 
United States, nine hundred out of every thousand are 
fitted to enter the various walks of active American 
life. Few emigrants — less than 15 per cent— are under 
ten years, 65 per cent are between twenty and fifty,but 
by far the larger part nearer twenty. The emigrants 
are, as a rule, strong, healthy, well trained, and intel- 
ligent. The thing they lack most is a knowledge of 
the English language. They have a good education, 
and one which has specially fitted them for that 
branch of business or labor in which they usually con- 
tinue when they go to the United States. 

Of those emigrating, factory operatives constitute 25 
per cent, day laborers 12 per cent, small farmers 25 
percent, commercial men 10 per cent, skilled laborers, 
including professional men, 12 per cent, miners 6 per 
cent, and 10 per cent with no definite trade or occupa- 
tion make up every hundred that leave German ports 
for the United States. No artisans or tradesmen go 
to the United States except to stay there. Emigrants 
go out to better their condition and make the best 
possible use of their time and strength. Not one in a 
dozen goes to the United States with any other idea. 
With the Germans their going is a voluntary act, a 
free choice. They know well just what they are doing, 
what to expect. They know before going, for they 
have been told that they must work, and they are 
willing to, and do so. No golden visions haunt their 
healthy sleep, nor do they have day dreams of for- 
tunes made by doing nothing. They know that a com- 
petency in America, a living better than the one en- 
joyed in Germany, is to be purchased by hard labor. 
And they know also, for it has become a proverb here, 
that they must do almost twice the amount of work in 
a day in America as they have had exacted from them 
here. The land where "time is money " is known to 
them by letters and newspapers. 

On the whole, German immigrants were always, are 
now, and always will be, so long as they preserve their 
race characteristics, a desirable class. They are, as a 
rule, honest, healthy, thrifty, intelligent, and of good 
habits. In an immigrant, what more to be desired ? 
They always were and are to-day good citizens. Their 
faults they have in common with other men. Being 
intelligent, they naturally prefer the United States to 
all other countries ; educated, they know a good deal 
of its history, its tendencies, and what it offers. If 
some have gone southward to the lower half of the 
continent, it was because efforts were made to direct 
the stream from the United States. The emigrant of 
to-day looks upon the United States as no El Dorado, 
but as the best country under heaven for a man or 
family willing to work, and Germans are workers. — 
Jacob Mueller, Consul- General, Report to State Depart- 
ment. 

»«»>*■ 

A Cure for Diphtheria. 

The following remedy is said to be the best known, at 
least it is worth trying, for physicians seem powerless 
to cope with the disease successfully. At the first in- 
dication of diphtheria in the throat of a child make 
the room close ; then take a tin cup and pour into it a 
quantity of tar and turpentine, equal parts. Then 
hold the cup over a fire so as to fill the room with 
fumes. The little patient, on inhaling the fumes, will 
cough up and spit out all the membranous matter, and 
the diphtheria will pass off. The fumes of the tar and 
turpentine loosen the matter in the throat, and thus 
afford the relief that has baffled the skill of physicians. 

» i m i m ■ — 

A Superb Christmas Publication. 

The publishers of the Montreal Daily Star have 
issued a Christmas number which is hardly surpassed 
in beauty, quantity, or quality by their London con- 
temporaries The Graphic or Illustrated News. It 
embraces two superbly colored pictures of flowers, 
several photo-engravings of Canada's principal cities, 
besides a number of full page engravings of some of 
the celebrated modern artists' best paintings. We 
congratulate our Canadian neighbors on their ability 
to produce such a beautiful Christmas number. 



© 1 890 SCIENTIFIC AMERICAN, INC. 



gtUuiitit ^vmltm. 



[January 4, 1890. 



THE PARIS EXPOSITION MEDAL. 

The medal herewith illustrated, and which was 
struck off for distribution among the exhibitors who 
received awards, was designed by Mr. Louis Bottle. 
The competition was opened last May. It was not the 
only object of competition, which 
comprised also the engraving 
of a commemorative medal to 
be presented to the organizers, 
and which was designed by 
Mr. Daniel Dupuis. The condi- 
tions imposed by the circular 
were that within two months of 
the awarding of the prize the 
designers were to deposit at 
the mint the moulds and neces- 
sary paraphernalia for manu- 
facturing the medals. The ex- 
amination took place July 17. 
Mr. Bottle was awarded a prize 
of 8,000 francs, and the same 
amount was given Mr. Dupuis. 

Like most of the designs pre- 
sented by the fourteen competi- 
tors, Mr. BotteVs was antique in 
character. But the artist has 
skillfully given the composition 
a modern flavor. In the models 

and the arrangement of the draperies in particular, 
much taste is shown. 

The obverse represents two figures : A superb figure 
representing Labor, seated on an anvil, in the act of 
being crowned by Minerva, who is seated near by with 
a bronze helmet on her head and wearing a collar 
that is decorated with the head of Medusa. As Min- 
erva leans against the tree of peace, she extends the 
laurel in her right hand to the young man, who in re- 
turn points out the Champ de Mars. The earth disap- 
pears in a halo of glory from a setting sun. The re- 
verse presents a very simple and very beautiful com- 
position. Renown, with her wings extended, encircles 
the calm and mighty crest of the republic. By means 
of the long trumpet she proclaims to the four corners 
of heaven the names of those who have been awarded 
prizes. As each exhibitor can only receive one bronze 
medal, Mr. Bottle conceived the happy idea of placing 
a tablet under the feet of Renown for the name of the 
recipient. — IS Illustration. 



NEW PLATING DYNAMO. 

We illustrate a new dynamo for electro-plating, 

which has recently been perfected by W. S. Bishop, of 

958 Grand Avenue, New Haven. Conn. In design it is 

symmetrical and compact. Mechanically, it is perfect 




AN IMPROVED DREDGING SCRAPER. 
A submarine plow, to remove obstructions and accu- 
mulations from the channels of rivers, etc., by being 
drawn over the bed of the watercourse to loosen the 
deposit so that it may be washed away by the current, 
is illustrated herewith, and has been patented by Mr. 
Joseph C. Coult, of Crockett, Tex. Fig. 1 shows a cen- 
tral vertical section of this improved plow, Fig. 2 being 
a view in perspective of the plow in operation, as it is 
drawn along by a drag-chain or cable from a steam- 
boat or by other means. The beam of the plow con- 
sists of a platform or bed, "preferably of boiler iron, 
made fast to bars of metal along either side, this bed 




COULT'S DREDGING SCRAPER. 

or beam resting on top of the deposit to be loosened, 
and its front end being bent up so that it will not dig 
into the sand while being drawn along. In one or more 
openings in this bed a plowshare is fastened, set at an 
angle, preferably of about forty-five degrees, and hav- 
ing a mouldboard shaped to deliver the debris at or be- 
yond the two sides of the plow, each mouldboard hav- 
ing an overhanging front ledge to stiffen it and aid in 
directing the discharge of the matter raised by the 

plow. 

> ni » 

On December 10, a forty-ton flywheel at the Chesa- 
peake Nail Works, Harrisburg, Pa., burst and injured 
about a dozen of the'three hundred persons employed 
in the establishment, who were either struck by flying 
fragments or caught in the debris. The building was 
kadly wreeked. 
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MEDAL OF THE PARIS EXPOSITION. 

in all its details. The pole pieces of the field magnet 
and the seats of the bronze journal boxes are bored at 
one operation, to secure perfect alignment of the ar- 
mature shaft. The boxes are arranged to supply oil 
automatically to the bearings. The commutator is 
made of pure copper and provided with improved 
connections for the wires of the armature. The 
brushes are furnished with a screw adjustment, which 
is an important improvement. 

The armature and field magnet are so proportioned 
as to enable the machine to deliver a large current 
without sparking at the brushes. The efficiency of the 
machine is very high, in consequence of its superior 
construction and perfect proportions. 

Although the machine illustrated is a small one, oc- 
cupying a floor space of only 13x22 inches, it will de- 
liver a 140 ampere current 
with a pressure of 5 volts 
when running at a speed 
of 1,400 revolutions per 
minute. It will easily run 
a 400 gallon nickel solution 
or a 200 gallon brass solu- 
tion. Its weight is 175 
pounds. The pulley on the 
armature is 4 inches in dia- 
meter and 2J^ inch face. 
These figures show a mark- 
ed improvement over 
other machines of the same 
size and weight. 

» ♦ t 

THE NATIONAL SURFACE 
GUARD FOR RAILROADS. 

Where an ordinary road 
crosses a railroad track at 
grade, much difficulty has 
been experienced in secur- 
ing the exclusion of cattle 
from the track. However 

carefully fenced the railroad may be, cattle can obtain 
access to the tracks at any crossing. We illustrate a 
device designed to overcome this trouble. It consists 
of a species of grating that is laid between the rails. It 
is so constructed as to afford no footing to cattle. It 
has been found to operate as an effectual barrier, and 
is as efficient as any fence. 

A series of bars of thin iron or steel are placed upon 
their edges parallel with the rails. They are notched 
into cross pieces, or are otherwise secured on their 
edges, so as to prevent lateral 
displacement. In order to 
avoid accident, they are 
spaced so closely that an 
animal cannot get its foot 
caught between them. But 
as this last condition would 
tend to impair their useful- 
ness, they are made of un- 
equal height. It is found by 
experience that nothing will 
induce cattle to trust them- 
selves upon such a surface. 

These pieces thus spaced 
and arranged may be carried 
upon the regular sleepers. 
But the perfected plan as 
shown in the cut provides for 
the use of two special sleepers 
considerably longer than the 
ordinary Ones. On these the 
strips.are secured. To make 
the surface still more deter- 
rent, the bearing sleepers may 
be notched for the reception 



of the rail, so as to have their upper surface higher than 
that of the other intervening- sleepers. When this is 
done the element of a springing surface is introduced. 
This adds to the insecure feeling experienced by any 
animals attempting to walk over it. The long sleepers 
are also used for attaching posts 
for the short section of side fence 
shown. This feature causes the 
fence to set well back from the 
road, so that it cannot interfere 
with the rolling stock in any 
way. It will be seen that the 
whole arrangement solves a 
rather difficult problem most 
effectually. The guard proper 
can be put in position in half 
an hour. It is made, as shown 
in the cut, in three sections, or 
if desired will be supplied in 
four, the center one being sub- 
divided into two equal lateral 
panels. The last-named type of 
guard is held in place by hooks 
catching under the rails, and 
admits of quick placing or re- 
moval. 

An improved thimble is used, 
which renders the bars perfectly 
secure from being torn up by dragging irons or brake 
beams. 

It is now in use on over one hundred roads in North 
America, and is said to have been introduced in Aus- 
tralia. It has been indorsed by several conventions of 
railroad men, and to a certain extent may be included 
among the appliances of standard practice. 

It is protected by seven patents, owned by the Na- 
tional Surface Guard Company, of 234 South Clark 
Street, Chicago, 111. This company supplies the com- 
plete guard ready for immediate application. 



The English and American Patent Systems. 

The following comparisons of results of the working 
of the American and British patent systems have been 
circulated by the Inventors' Institute : Cost of patent 
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THE BISHOP PLATING DYNAMO. 

— British, £154; American, £7 10s. Duration — British, 
14 years ; American, 17 years. Number of applications 
in 1887— British, 18,051 ; American, 35,613. Number of 
patents granted — British, 9.410 ; American, 20,429. In- 
come of Patent Office— British, £124,279 7s. 9d. ; Ameri- 
can, £228,902 ; expenditure of Patent Office — British, 
£81,577 5s. 4d. ; American, £198.892. Surplus (applied 
to the revenue of the country)— British, £42,702 2s. 5d. ; 
American (added to patent fund), £30,010. Patent 
fund — British, none ; American, £651,498. 




THE NATIONAL SURFACE GUARD FOR RAILROADS- 
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A HAND LIFTER FOE COUPLING LINKS. 
A device which can be folded up and carried in the 
pocket, by means of which the coupling links of rail- 
road ears may be elevated or otherwise moved, to en- 
ter an opposing drawhead, without the necessity of the 
operator standing or going between the ears, is illus- 
trated herewith, and has been patented by Mr. Frank 




GROVE'S LINK LIFTER. 

G. Grove, of Luray, Va. The device is made in three 
bar-like sections, pivoted together, the central section 
having a spring which acts upon the shoulders of the 
two outer sections in a similar manner to the action of 
the spring of a knife handle upon its blades. The 
handle section has a head extending at a right angle 
beyond each side of the shank, and the grip section has 
an outer forked or bifurcated extremity, adapted to 
readily engage the link, giving a firm hold by slightly 
turning or twisting it, whereupon the operator, stand- 
ing a considerable distance from the drawhead, may 
conveniently elevate, depress, or otherwise manipulate 
the link, as occasion may demand. 



BROOKLYN'S TRIUMPHAL ARCH* 

The rage for erecting granite shafts and surmount- 
ing them with the bronze figure of a Union soldier 
seems to have passed away. 

In some of our Western and Eastern cities, beautiful 
monuments have been erected in commemoration of 
their brave dead. 

One of the most conspicuous and beautiful of these 
monuments is to be the memorial arch now in course 
of construction on the Plaza, at the west entrance to 
Brooklyn's, N. Y., beautiful Prospect Park. 

The corner stone of this monumental arch was laid 
with appropriate ceremonies about six weeks ago. 



* For the engraving of this arch we are indebted to the Engineer- 
ing Newt. 



After waiting a sufficient time to allow the concrete 
foundations of the abutments to set, work was begun 
upon the superstructure. 

The structure is to be of light granite, and will 
be eighty feet long, seventy-one feet high, and forty- 
five feet wide. Massive pedestals are to be raised on 
each side of the abutments, and are to be surmounted 
by bronze groups of colossal size. On the inner and 
outer faces of the abutments are to be attached bronze 
bass-relief figures emblematic of Victory, with the 
inscription " To the defenders of the Union, 1861-1865." 

On the other side are to be carved on stone tablets 
the coat of anus of the United States and the State of 
New York. Above the main cornice will be wreaths 
within which are to be carved the names of the battles 
in which Brooklyn's men engaged. 

The top, which is to be used as a point of observa- 
tion, is reached by stairs located in each abutment, 
and these also communicate with a room over the 
arch, which is to be used as a museum for the exhibi- 
tion of war relics. 



AN IHPBOVED SAW. 

An invention providing for the readjustment or re- 
projection of worn-down insertible saw teeth, by in- 
serting filling pieces or equivalent supporting devices 
behind the reprojected and resharpened worn teeth, 
is illustrated herewith, and has been patented by Mr. 
Benjamin F. Day. Fig. 1 is a side elevation of a por- 
tion of a circular saw with such a tooth applied, and 
Fig. 2 shows an insertible tooth with the filling block 
employed therewith. The tooth recesses in the saw 
plate have tongues in their longitudinal edges corre- 
sponding with grooves in the edges of the insertible 
teeth, the teeth being held in place by rivets in the 
usual way. A supplemental rivet seat is, however, 
supplied, forming a circular opening, partly in the 
saw plate and partly in the tooth, in which a rivet can 




DAY'S SAW. 

be secured to hold the tooth in projected position. 
The filling block to be inserted in the rear of the tooth 
has grooved edges to conform to the lateral tongues 
of the recess, to the basic portion of which it is spe- 
cifically conformed, to constitute in effect a prolonga- 
tion of the tooth. 



For further particulars with reference to this inven- 
tion address Mr. William Atkinson, No. 316 Columbia 
Avenue, Philadelphia, Pa 

■ < hi » 

AN IMPROVED FLASH-LIGHT LAMP. 
The accompanying illustration represents a lamp 
fitted with apparatus whereby a charge of magnesium 




HIGGINS' MAGNESIUM FLASH-LIGHT LAMP. 

powder may be projected through the igniting flame, 
and the blast may be varied according to the light re- 
quired. The invention has been patented by Dr. 
John J. Higgins. The lamp, as shown, is designed to 
burn alcohol or be supplied with gas, and the upper 
end of the wick tube is closed by a perforated annular 
cap, in the center of which is inserted a cylindrical 
tube, leaving an annular space between it and the 
wick tube, in which is crowded the wicking, to pre- 
vent the fire from running down into the body of the 
lamp. The cylindrical tube has an aperture at its 
lower end for the reception of a right-angled tube con- 
necting with the magnesium reservoirand air-compress- 
ing apparatus, and a gas and air supply tube is in- 
serted in its other side. The top of the cylindrical 
tube is provided with a removable nozzle, shaped ac- 
cording to the form it is desired to give to the magne- 
sium illuminating flame. There is also a flame erector 
supported a short distance above the wick-tube, con- 
sisting of a hollow cone or ring with legs resting on the 
lower collar of the wick-tube, and a horizontal reflec- 
tor is clamped between the collar of the wick-tube and 
the collar of the lamp body. The air forcing and com- 
pressing apparatus consists of two elastic bulbs con- 
nected by a tube, there being an outlet valve near the 
first bulb, whereby air may be kept under pressure in 
the second bulb, in the tube beyond which is also a 
stop-cock. This tube is also fitted with a pinch-cock 
and a resistance section. The magnesium powder re- 
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ceptacle may consist of a magazine held on the right- 
angled tube extending out on the right of the lamp, or 
a suitable reservoir may be formed on the upward 
curved portion of the tube, where it is connected with 
the flexible tube. In either case, when the magazine is 
filled with powder, a discharge of air from one of the 
bulbs will carry forward to the igniting flame as much 
magnesium powder as lies in the tube below the mag- 
azine, a new charge of magnesium falling into the tube 
as soon as the air pressure becomes normal. 

A modified and simpler form of the instrument is 
also made, which is very serviceable. 

For further particulars with reference to this inven- 
tion address Messrs. Charles T. White & Son, 134 Pearl 
Street, New York City. 



The Forth Bridge. 

The practical completion of the great bridge over 
the Firth of Forth was effected on Thursday, Novem- 
ber 7, when the interesting operation of joining in the 
center the girder which forms the connecting link be- 
tween the Inchgarvie and North Queens Ferry canti- 
levers was successfully accomplished. Tho Glasgow 
Weekly Mail says : 

" It was fully anticipated that the connection would 
have been made on Wednesday afternoon. At 3 o'clock 
there was only three-eighths of an inch between the bolt 
holes, and the engineers had everything prepared to 
close the lower members of the girder, but unfortunate- 
ly the temporary plates on which rested the hydraulic 
jacks by means of which the two sections of the girder 
were to have been drawn together, showed indications 
of insufficient strength, and the operation had to be 
postponed until Thursday. It was predicted on 
Wednesday that the connection would be made at 3 
o'clock on the following day. At 7 o'clock in the morn- 
ing, however, the weather — temperature 58° — was such 
that the two sections of the girder expanded until there 
was only a distanee of three-sixteenths of an inch be- 
tween the bolt holes, and it need hardly be said that 
the managers on the north end of the girder took full 
advantage of the. favorable opportunity thus presented 
of forming a connection. This, it may be explained, 
was effected by means of five plates seven-eighths of 
an inch in thickness, 8 inches wide, and 10 feet in 
length, for each side, one going outside, three in the 
trough of the girder, and one on the inner side. Holes 
to admit bolts 1% inches diameter were drilled in the 
girders and plates, the latter of which were adjusted in 
relation to the known capacity of expansion and con- 
traction of the girder. Twenty-three bolts were needed 
to keep the plates together, with only three-sixteenths 
of an inch between the bolt holes. It was, of course, 
necessary to revert to the use of the hydraulic jacks, and 
as soon as the holes came opposite each other, a drift 
or wedge-shaped bolt was driven home on each side of 
the girder. No sooner were the plates and girders 
fairly in the required position than the drifts were 
withdrawn and the large 1% inch screw bolts were in- 
serted and the several layers of metal bound firmly to- 
gether. 

^ i » i m 

STATUE GIVING A DOUBLE IMAGE. 
At the Italian exhibition in the Champ de Mars 
there was a statue that attracted much attention from 
the visitors. It represented Goethe's Marguerite stand- 
ing before a mirror. This latter gave by reflection the 




STATUE GIVING A DOUBLE IMAGE. 

image of Faust, as shown in our engraving. The arti- 
fice was well concealed by the sculptor. In reality, it 
was not a double statue, but the figure of Faust was 
skillfully obtained by means of the folds of Margue- 
rite's robe. 

Marguerite holds her arms in front of her, and these 
sama arms form those of Faust, who holds them 



crossed behind his back. Faust's face is carved in 
Marguerite's back hair, and the man's figure is ob- 
tained, as before stated, by means of the folds of the 
woman's robe. This curious object might inspire some 
of our sculptors with an analogous idea. We do not 
know the name of the author of the statue, but we can 
say that it was exhibited by Mr. Francesco Toso, a 
Venetian manufacturer of mirrors. 

The statue was of wood, and of nearly life size. — La 
Nature. 




WENHAM 
GAS LAMP. 



THE WENHAM GAS LAMP. 
For several months the Wenham gas lamp has been 
in use in the office of the Scientific American. Our 
many visitors have noticed it maintaining what at a 
distance seems to be a globe of flame, which burns 
without change or flicker. They are 
overhead lamps, and nothing but a 
transparent hemisphere of glass inter- 
venes between the light and the air 
below, the illumination being ex- 
tremely brilliant. The mass of flame 
is in shape like an inverted umbrella 
or mushroom, and is about six inches 
in diameter. 

The lamp marks an epoch in the art 
of gas lighting, Years ago Bowditch 
pointed out the fact that by super- 
heating the air consumed by a gas 
flame its illuminating power would be 
increased. The Siemens regenera- 
tive furnace, by heating both fuel and 
air before combustion, practically in- 
creased the calorific power of fuel. 
In the Wenham lamp these principles 
are utilized. The gas enters at the 
top of the fixture and travels down- 
ward through the center. The pipe through which 
it passes is surrounded by the products of combustion 
from the flame, and the gas becomes intensely heated. 
Part of the air enters above the flame, and, also pass- 
ing downward, is in like manner heated. Issuing from 
radial jets, the gas meets the hot air and burns with 
an intense white light. 

To prevent the annoyance of lowering the glass 
globe, a small watch light is provided and a stopcock 
operated by wire or chain is attached to the lamp. By 
simply pulling one or the other chain, the gas is turned 
on and lighted or is extinguished. 

Different sizes are provided, and a remarkable eco- 
nomy in gas is effected. Over twelve candles per cubic 
foot of gas per hour is realized with ordinary gas. The 
common burner gives but half this quantity, indicat- 
ing a saving of fifty per cent. The appearance of the 
burner is highly ornamental, it casts little or no 
shadow, and speaking from experience, we can say it is 
a practical success. It is supplied from 50 to 250 can- 
dle power, and over 100,000 have been sold here and in 
Europe. 

The United Gas Lamp Company, 825 Broadway, New 
York, are the proprietors of this lamp, as well as of the 
Lungren, Gordon, and other burners of the advanced 
type. By more than doubling the illuminating power 
of gas, a formidable rival to electricity as a lighting 
agent would seem to be created. Gas lighting at any 
rate is kept well in the front of the field, and we 
believe that there will now be room for both gas and 
electricity for many years to come. 

■ « iiii ■ - 

Francis M. Roots. 
Still another gap in the ranks has been caused by 
the death, on October 25, at his house in Connersville, 
Ind., of Mr. Francis M. Roots, whose inventions in cer- 
tain mechanical lines have made his name world- 
famous. Prominent among these inventions are the 
principles of the rotary exhausting and blower systems 
that bear his name. The following special press dis- 
patch, bearing date of October 25, is all that we have 
at present respecting his decease : 

Francis M. Roots, a well known philanthropist, 
banker, and inventor, died at his home in Connersville, 
Ind., October 25, after a long illness. He was taken 
seriously ill in London, England, about four weeks ago, 
but rallied after arriving in New York. When he 
reached home it was thought he would recover, but a 
serious relapse terminated all hope. Deceased was 
born in Oxford, O., on October 28, 1824, and was the 
son of a well-to-do farmer. He received his education 
in the Miami University, and moved to Connersville, in 
1845, to establish a large woolen mill business, which, 
in connection with his brother, he conducted until 
about 1859, when he disposed of his interest and entered 
upon his career as an inventor. In 1860 he perfected 
the invention of the rotary blower, which is now in use 
at the Capitol, Washington, D C, and in every West- 
ern Union office of any size in the United States. It is 
also extensively manufactured in Europe, Mr. Roots 
having large business interests in England and on the 
Continent. He was also the inventor and manufac- 
turer of Roots' gas exhauster — known to the gas indus- 
try of the world— and Roots' steam pump. He did not 
confine himself solely to the manufacture of his inven- 
tions, being president of the First National Bank of 



Connersville, of the Connersville Furniture Company, 
and in several other branches of business in Conners- 
ville and Cincinnati as well. He was a leading mem- 
ber of the First Presbyterian Church, and widely known 
for his charity, having given largely to the Western 
Female Seminary, at Oxford, of which institution he 
was a trustee at the time of his death. He leaves a 
wife and three children — Daniel T. Roots and Mrs. 
Dwight Johnson, of Connersville, and Mrs. Edwin 
Schively, of Philadelphia. 



The Rotary Snow Plow In New Mexico. 

The use of the Colorado Midland's rotary snow 
shovel on the Denver, Texas, and Fort Worth seems to 
have created a mild sensation. A local paper says : 
"It was put to work in a big cut where the snow was 
about 20 feet deep and made excellent headway, throw- 
ing an avalanche of snow 50 feet into the air at every 
revolution of the great plow, which literally bored 
itself through a mass as compact as sand. When 
about the center of the cut, a strange sight was wit- 
nessed. Those who were standing on either side of the 
plow were suddenly deluged with a shower of beef 
steaks. On all sides fell porterhouse, sirloin, round 
steaks, small steaks, shoulder steaks, with occasionally 
a slice of liver or a nicely cut rib roast. It was thought 
at first that the engine had left the track and was boring 
its way through a butcher shop. Investigation, how- 
ever, disclosed the fact that a herd of Texas cattle had 
crowded into the cut and had frozen and been buried 
in the drifts. Manager Meek immediately declared 
that no well regulated road should be without a rotary 
snow plow." 

— . «i n » 

NEW SWING CUT-OFF SAW. 

We illustrate herewith a new swing cu.t-off saw 
recently patented by the Egan Company. This is one 
of the latest patents on a swing saw, and it will be 
found to materially improve this class of machine. 

The new feature of this swing saw is that the im- 
proved self-adjusting compensating or balance weight 
keeps the pendulum or frame normally tilted back out 




THE SWING CUT-OFF SAW. 

of the way of the operator, and in coming forward it 
adjusts itself to the movement of the frame and helps 
the operator in bringing it forward, as well as taking 
it back coin pletely out of his way. A practical man will 
appreciate this point on a swing saw. 

It also makes this class of .machine much better and 
much quicker to handle and ajso much more accu- 
rate. These will be found great points to commend 
the machine to all woodworkers. 

The machine possesses the latest improvements, and 
is thoroughly tested and tried by the manufacturers 
before shipping. For a more complete description 
write the manufacturers, 261 to 281 W. Front Street, 
Cincinnati, O. 

The machine is made with wrought iron frame for 
light work and cast frame for heavy cutting off. 
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Gas Generated In Ammonlacal Ice Machines. 

To the Editor of the Scientific American : 

Referring to the "Unknown Gas" article on page 
33S of your issue of November 30, 1889, I would say 
that I analyzed a sample of this gas October 21, with 
the following result : 

Oxygen by volume 7'4 per cent. 

Hydrogen by volume 72'0 " 

Nitrogen by volume 20*6 " 

The color of the flame is yellow, tinged with green, 
the yellow tint being due to traces of sodium, the 
green to the ammonia present. 

The above sample was taken from a new machine, 
from which I do not think the air was fully expelled. 
The gas is principally hydrogen, as shown, and is due, 
I think, to the decomposition, under the varying pres- 
sure and temperature, of the ammonia itself. 

C. F. Zeek, Supt., Pensacola Gas Company. 

Pensacola, Fla., December 3, 1889. 

[The above analysis is of much interest, and carries 
out the conclusions expressed in our note upon the 
original communication. — Ed] 



A New Filtering Medium. 

At a recent meeting of the Engineers' Club of Phila- 
delphia, Mr. Win. B. Spence exhibited a working model 
of the Rimmer oxidizer, a filtering material, which he 
described, and for which he made various claims as to 
its utility in the purification of water by oxidation. 
He stated that the material used is an English inven- 
tion and that it is known as magnetic carbide of iron. 
It consists of a mixture of granulated iron ore and car- 
bon. The iron ore is said to be cleaned of all natural 
impurities by a patented process. It is then chemically 
treated at a certain temperature. It is claimed that 
this material will absorb and retain a large quantity of 
oxygen from the atmosphere. In use it is charged 
daily with atmospheric air, when, it is claimed, a 
reaction takes place with the impurities which have 
accumulated in the filtering material, and that the 
result passes off in the form of gas. It is claimed that 
metals in solution in the water will form insoluble 
oxides. The upper layer of the filtering plant consists 
of sand, for the removal of suspended matter by 
mechanical filtration, and the lower layer of the ma- 
terial above described, for the chemical removal of im- 
purities in solution. It is claimed that both vegetable 
and animal organic impurities and metallic contami- 
nations are entirely removed by this process. The fol- 
lowing tests were made in the presence of the meeting : 

The filtering materials were contained in a large 
glass funnel. Water, as muddy as that of the Schuyl- 
kill River during freshets, was made apparently per- 
fectly clear. A solution of sulphate of iron in water 
was made and a portion thereof passed through the filter. 
The unfiltered and filtered portions were then tested 
with ferrocyanide of potassium. The former showed a 
distinct blue tint, while the latter remained perfectly 
clear, showing the elimination of the iron. Lead and 
copper tests seemed to show the same results. To 
illustrate the destruction of organic matter, sulphide 
of ammonia, sulphide of iron, and acetate of lead were 
added to water, making a compound which was almost 
black and of strong and unpleasant odor. After filtra- 
tion it was clear, and tests seemed to fail to discover 
any trace of the impurities. A mixture of copying ink 
and water was passed through the filter with the same 

results. 

« i n » 

A New Treatment and Possible Cure for Cancer. 

The anonymous correspondent of the Lancet, whose 
suggestion of the combined use of papain and thallin 
in cancer was noticed in a recent number of the Lon- 
don Medical Recorder, turns out to be Dr. J. Mortimer 
Granville. He has since supplemented his first state- 
ment by a further communication, in which he says 
that if the solvent or digestive power of the papain is 
to be brought to bear on the morbid growth, it must 
not be exhausted by being first mixed with food. He 
therefore recommends very frequent administration 
of the papain and thallin and their combination in the 
form of pills. The aim is to get absorption of the 
drug, not local action on the stomach. In cancer of 
that organ, Dr. Mortimer Granville gives, besides 
the pills, papain suspended in water with thallin and 
an alkali. With the view of further preventing ex- 
haustion of the papain, he directs that the patient 
shall be fed as exclusively as possible on a vegetable 
diet, and that the pills shall be taken before meals or 
in the interval between them. He has not found that 
the thallin given as described exerts any injuriously 
depressing effect on the organism as a whole. The 
vitality of the morbid growth seems (the italics are Dr. 
Mortimer Granville's) to be depressed by saturation 
with the thallin and papain locally ; this is effected by 
applying a strong paste of the two drugs in combina- 
tion, or, where practicable, by their inunction. The 
results obtained so far are said to be encouraging, and 
" make it clear that the method will deserve a full and 
f.'iir trial by the profession."— London Medical Re- 
sorcler, August 30, 1889, 



Rest and Exercise in Heart Disease. 

In the treatment of more than one disease there has 
always been a conflict between those who advocate 
rest and those who advocate exercise as a remedial 
agent. The fact is, these differences are more apt to 
occur on paper, where inferences are hastily drawn 
from a few cases. More than five years ago Oertel 
published, in Ziemssen's Handbuch der Allgemeinen 
Therapie, his Therapie der Allgemeinen KreislaufstSr- 
ungen, in which he advocated for certain forms 
of functional heart trouble, not rest, but active 
exercise, such as mountain climbing. Before him 
Stokes, of Dublin, had noticed that heart cases did 
well in climbing the Alps. In prescribing mountain 
climbing the utmost care is necessary, as the distance 
to be covered should be regulated for each patient. 
Its object is to strengthen the heart muscle and pro- 
mote the circulation. As only healthy arteries can 
stand the strain, such treatment is, of course, con- 
tra-indicated in atheroma. 

Loomis (Medical News, November 9, 1889) has re- 
viewed this subject and given his experience with it. 
In the early history of physical diagnosis the detection 
of a heart murmur was always looked upon as a grave 
event, and even now many clinicians hearing a systolic 
apex murmur forthwith pronounce the diagnosis " mi- 
tral regurgitation >' without sufficiently considering the 
other signs and symptoms. Such cases often do well 
with exercise and out-door life. In fatty degeneration 
the heart in a young person can stand a moderate 
amount of exercise and can undoubtedly be strength- 
ened, but it is in fatty infiltration or fatty overgrowth 
that the judicious use of exercise does great good. In 
this case the general diet should be regulated and the 
general obesity which usually exists should be removed 
by a depleting diet. Some German physicians in their 
city practice recommend stair climbing when moun- 
tain climbing is not feasible. It is undoubtedly a fact 
that cardiac exercise of this kind has proved of benefit 
to patients in Germany, and there is no reason why it 
should not be used in the same way in America. Those 
patients under forty without hypertrophy, and with 
other oigans intact, often recover entirely or at least 
improve greatly while the murmur still continues, af- 
fording them little or no inconvenience. — Maryland 
Medical Journal. 



Somnal. 

"Somnal " is the suggestive name applied to what is 
described as " ethylirtes chloralurethan," represented 
by the formula C»HnCI 3 3 N (Phar. Zeit., October 5, p. 
611). It was at first described as being prepared from 
chloral, alcohol, and urethan, and as differing from the 
compound recently introduced as " chloralurethan " by 
containing 2C and 4H more in the molecule ; also as 
melting at 43° C, boiling in a vacuum at 145° C, and 
as not being altered by the addition of silver nitrate 
or by acids. As the crystals are very deliquescent, the 
preparation appears to be sent out dissolved in alcohol, 
in which it is soluble to the extent of three parts in 
one. The advantage claimed for " somnal " is that 
when administered in two-grain doeses it induces 
within half an hour a quiet sleep that lasts from six to 
eight hours without any inconvenient by-effects. It 
is not unimportant to add, however, that Herr Lutze, 
writing to the Pharmaceutische Zeitung (Oct. 36, p. 
653), has claimed that somnal is none other than 
chloralurethan under a new name and that the addi- 
tion of the word " ethylirtes •" is simply a blind. This 
statement has, however, evoked a denial from Herr 
Radlauer, who now affirms that it is a product of the 
direct combination of chloral alcoholate and urethan 
in a vacuum apparatus, and that its composition is 
correctly represented by the formula : 

/OCaH. 

CCls-C-H 

NNHCOOCH, 



men to jump off the train, fearing a collision. In any 
case the application by hand is very slow. The use of 
hand brakes and common couplings on freight cars is 
the cause of so much of the loss of life alluded to in 
the President's message that we cannot but anticipate 
remedial legislation as regards these two vital and fatal 
parts of railway service and appliances. 



Safety Appliances In Railroads. 

In his recent message to Congress, President Harri- 
son laid much stress on the need for adopting means 
for insuring the safety of railroad employes. An an- 
nual death list from accidents in service of over 2,000 
railroad employes, with ten times the number injured, 
was cited by him as illustrating the urgent nature of 
the case. He suggested congressional action, requir- 
ing uniformity in the construction of cars used in in- 
terstate commerce, and the use of improved safety ap- 
pliances upon such cars. 

The suggestion seems one which should receive im- 
mediate attention from Congress. Practically every 
railroad in the United States falls within the scope, di- 
rect or indirect, of federal legislation. All the stand- 
ard gauge roads forward interstate trains and cars, 
and it would only be a few narrow gauge roads that 
would not come within the interstate category. The 
ingenuity of inventors has been exercised to a wonder- 
ful extent upon car couplers. All passenger cars on first 
class roads have some form of automatic coupling and 
brakes. The freight cars are still to be provided for. 
j When the engine of a freight train signals for the ap- 



plication of brakes it sometimes has caused the brake- 



CONCAVE CELESTIAL MAPS. 
In his lectures at the observatory of the Trocadero, 
commenced in 1880, Mr. Leon Jaubert substituted con- 
cave celestial maps for the convex globes that had 
formerly been employed. These reproduced as accu- 
rately as possible the appearance of the heavens and 
the apparent diurnal movement of the stars. 

These maps are constructed on various scales, some 
being 3 millimeters to the degree, some 4 millimeters, 
some 6 millimeters, and some even as large as 12 milli- 
meters to the degree. Mr. Leon Jaubert exhibited at 
the Palais of Industry in 1887 a section of a sphere 
that was built on the scale of 6 centimeters to the 
degree, that is, 21 - 60 meters in circumference. 

Mr. Jaubert has constructed geometrical spheres for 
astronomical uses in the following manner : 1. In two 
polar sections of 20° each. 3. In eight zones, each be- 
ing 20°. 3. Each zone is subdivided into twelve parts 
by meridians 30° apart, and passing from the 80° north 
circle to the 80° south circle, thus forming in the eight 
zones 96 divisions. 4. Each polar section is subdivided 
equally into two sections by the meridian of the equi- 
noxes, thus making four sections or 100 divisions for 
the whole sphere— 50 for the northern hemisphere and 
50 for the southern. 

Each division is numbered in rotation, beginning 
with the north pole and descending to the south pole. 
The imperfect system of notation of Bayer is replaced 
by a very simple system, which is much more exact. 
and enables not only the stars visible to the eye to be 
observed, but all the stars according to their position, 
their brilliancy, or the nature of their spectrum. This 
same system facilitates the marking of certain bril- 
liant portions of the Milky Way, the constellations, and 
nebulae. It was easy to indicate the group of the 
Pleiades photographed by Mr. Henri at the Paris ob- 
servatory. Instead of the Greek alphabet, Mr. Jaubert 
makes use of the alphabet usually employed in Europe, 
having 26 letters, each of which has two forms, the 
capitals and small letters. He has added to this four 
marks. 

He uses a mark to indicate the magnitude of the star 
which enables him to indicate all the stars, whether 
visible or invisible to the naked eye. The stars art. also 
classified according to their brilliancy. Stars of the 
first magnitude are marked A, a capital letter being 
used for the most brilliant and a small letter for the 
less brilliant. Stars of the second magnitude are 
marked B, a capital for the most brilliant and a small 
letter for the less brilliant, and so on down the alpha- 
bet. When several stars of the same magnitude are 
found in the same division, they are marked alike. The 
most brilliant stars, however, are only marked with the 
letter that ranks them in their proper magnitude. The 
next in brilliancy receive besides the letter the numer- 
als 1, 2, 3, 4, etc. If in one section more than 20 stars 
are found having the same magnitude, this section is 
subdivided, and thestarsof different sizes are classified 
as in the larger sections. 

Mr. Jaubert has also classified the nebulae accord- 
ing to their general brilliancy. He marks them with 
a capital or small letter in italics according to size. 
The letter is single if there is but one nebula in that 
section. If there are several, however, the latter is 
followed by numbers as a further distinction. The 
sections of the nebula") also can be subdivided accord- 
ing to their brilliancy in the same manner as the stars, 
as indicated above. The spectrum or chemical con- 
stitution of the stars is also indicated. About one- 
half the stars are either white or blue, and constitute 
the stars of the first class (in a chemical sense), the 
yellow stars the second class, the orange-colored stars 
the third class, and the red stars the fourth. The stars 
of the first class are indicated by the letter alone and 
without any mark. The stars of the second type have 
a horizontal mark over the letter. The third class 
have a horizontal mark over the middle of the letter ; 
and those of the fourth class the same mark under- 
neath the letter. 

The general direction and movement of the stars is 
indicated by straight or curved arrows. 

Stars whose distance and motion are known are 
marked with a sign which indicates the distance, the 
speed, and the direction of their path. The funda- 
mental stars, which are noted in the Connaissance des 
Temps and the Nautical Almanac, and which are ob- 
served especially by astronomers and mariners, are also 
marked by special signs of their own. 

From the above it may be seen that the astronomi- 
cal maps of Mr. Jaubert contain a number of exact 
signs distinguishing the different heavenly bodies and 
which have been applied as a result of astronomical 
research. These signs are at the same time so simple 
that they may be read and undepstood by every on*. 
— La Naturt. 
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THE NEW YORK EXHIBITION OF 1892. 
Ever since the guarantee fund for the world's fair 
of 1892 reached in this city the sum of $5,000,000, there 
has been shown great interest in the various sites upon 
which it has been proposed that- the fair be held. 
Various plans have been considered. In our illustrations 
on this and the front page, we show one of the sites, 
which for many reasons has been more favored than 
any other. This includes the tract of land situated at 
the north end of and communicating with Central 
Park, and extending from Morningside to Riverside 
Parks, and bordered on the south by 110th Street. 
The illustrations give a bird's eye view of the present 
appearance of this extensive tract of land. The view 
looking west, as portrayed at the top of the page, em- 
braces in the foreground the level portion of Morning- 
side Park, backed as it reaches the bluff by the heavy 
embankment wall with massive stone stairways and 
heavy buttressing bays, with the stately avenue border- 
ing the plateau thus denned. The view in the other 
picture is taken from the Palisades across the Hudson 
River, and gives a good idea of the admirable railroad 
and river facilities that would be afforded by such a 
site. The tract in the foreground is the Riverside 
Park, while beyond may be seen the long, narrow strip 
of verdure which marks the location of the Morning- 
side Park. At the right near the horizon is seen the 
more extensive expanse of the Central Park. 

This portion of the city is so little built up that the 
expense of acquiring the property will not be very great, 
in spite of the fact that it is approximately the heart 
of Manhattan Island. It seems a curious provision 
that the city should have grown around it, and should 
have left this tract practically unimprovedand, in con 
sequence, so much more desirable for the proposed 
exposition. The city south of this site is pretty well 
built up to about 100th Street, while the tract north and 
east of this locality is a thickly settled city. The prox- 
imity of the Elevated Railroad and the New York 
Central and Hudson River Railroad, shown at the 
bottom of the lower cut, renders this very accessible to 
even the most southern portions of New York City, 
while this is particularly accessible to Harlem. The 
Hudson River, on the other hand, renders it possible 
for those residing in New Jersey to reach the fair 
grounds by water, and without having to pass through 
the streets of New York. 

It is beyond question that it would be impossible to 
find anywhere else a site presenting so many and such 
a variety of interesting features. But the difficulties to 
be encountered in launching so vast an enterprise in so 
short, a time demand the greatest energy and the best 
skill and hearty co-operation of architects, builders, 
engineers, and mechanics, as well as unstinted resources 
in money. 

This space, favored by the site committee, so far as is 
known, embraces also a strip of land about half a mile 
long and a quarter of a mile or more wide, to the north 
of Central Park, and extending a little way down on its 
northeast and northwest corners. This land is almost 
entirely level. 



It was originally intended to include also the north- 
ern portion of Central Park within the fair grounds, 
but this plan has now been definitely excluded, on ac- 
count of the public opposition to such use of Central 
Park. The principal argument for thus including a 
portion of the Park was that our two great museums 
might be made features of the fair — the Metropolitan 
Museum of Art and the Museum of Natural History, 
both situated near the northern end of the Park on its 
east and west sides. These institutions are now rapidly 
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system of railroads has its entrance to New York 
through a partially sunk four-track road on the eastern 
border oi the grounds. All of the most important lines 
will, it is ahogether probable, provide especial depots 
in the immediate vicinity of several different entrances 
to the fair grounds, and it is difficult to conceive of a 
crowd so gieat that it will not be easily handled, for 
the exits and entrances on every hand will be conve- 
nient to what are already great thoroughfares for city 
travel. 

Dispatch in getting the fair definitely started is now 
the one thing needed — promptness in securing the re- 
quired national and state legislation, and determining 
upon the plans for the buildings and the arrangement 
of the grounds; and with proper energy manifested in 
these directions, there is no room for doubt that the 
wealthy and enterprising business men of New York 
will generously respond to all needful demands, and 
that the whole country will unite in assisting to make 
the exhibition one well worthy of the time and the 
people. 



PROPOSED SITE OF FAIR. 

attaining dimensions and securing an importance from 
the value of their collections which place them in the 
front rank among institutions of a similar class, and 
efforts will be made to greatly enlarge them and add 
to their attractiveness in anticipation of the fair, of 
which it is probable that they will now form inde- 
pendent but very important auxiliaries. 

It will almost go without the saying that the prime 
reason for fixing upon the location selected is its con- 
venience of access. Larger spaces might have been had 
with far less difficulty, where the expense of building 
and laying out the grounds would have been much 
lower, but they were too far removed from the heart of 
the great city and its most populous suburbs, from 
which must come so large a proportion of the support 
without which the fair, be it ever so excellent, would 
be a failure. At the proposed pier, on its western river 
front, the largest vessels from any part of the world 
can conveniently unload, and thus direct communica- 
tion would be established between the fair and Europe, 
which would prove such an inducement to the foreign 
exhibitors. Centrally the grounds are intersected 
by the west side elevated railway system and by 
horse car routes, while the east side elevated system 
runs very near the east side of the grounds, together 
with other horse car routes, and the great Vanderbilt 



The Cornish Uranium mine. 

It is gratifying to find that a continuous lode of 
uranium ore— unique in the world — has been met with 
in the parish of St. Stephen's, Cornwall, about 1J£ 
miles distant from Grrampound Road. The lode varies 
in width from three to five feet, and the uranium ore 
is hot distributed in bunches or pockets, as is the case 
elsewhere, but is continuous throughout. This valu- 
able metal, worth at present about £2,400 per ton, 
occurs in the state of uranic phosphate, though hy- 
drated uranous oxide is also to be met with. Samples 
of the ore seem to have yielded, on the average, 12 
per cent of the pure metal, though some samples run 
up to 30 per cent. The advantageous feature of this 
deposit of uranium ore, in addition to its continuous 
character, is its freedom from arsenic and other ordi- 
nary impurities, which render the extraction and puri- 
fication of the metal difficult and costly. Our readers 
are, of course, aware of the uses of uranium, in giving 
green and golden colors to glass, in the production of 
a fine black upon porcelain, and in photography. But 
if a large and regular supply is available, it may be 
used in electro-plating and in the formation of gold 
colored alloys with platinum and copper, the former 
of which is said to resist acids. This may open the 
door at once to honest and dishonest arts. — Chemical 

News. 

— . « > ♦ 

Safety Line Wanted for Vessels. 

To carry out the intention of Congress, which re- 
quires sea and lake going steam vessels to carry a line 
projectile apparatus on February 1 next, the super- 
vising inspector-general of steam vessels has invited 
inventors of such devices to submit working models to 
the board of supervising inspectors, which meets on 
Wednesday, January 15, in order that their adapt- 
ability for the purpose intended may be determined, 
and those devices found suitable approved for use. 




MORNINGSIDE PARK 
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ELECTRIC PHENOMENA PRODUCED BT SOLAR 
RADIATIONS. 
As a consequence of numerous observations made 
between May, 1885, and July, 1889, I have been enabled 
to establish the fact that solar radiations are the cause 
of certain electric phenomena, the study of which is 
summed up in the following laws : 

1. Solar radiations, upon meeting with an insulated 
conductor (metal or carbon), communicate thereto a 
positive electric charge. 

2. The extent of such charge iucreases with the in- 
tensity of the radiations and decreases with the hy- 
grometric state of the air. At Paris, its value reaches 
maximum in summer at about one o'clock in the 
afternoon, when the atmosphere is pure and dry. 

3. The passage of clouds near the sun causes the 
phenomenon to cease. 

The experimental arrangement adopted was as fol- 
lows: A large metallic cylinder, C (see figure), turned 
toward the sun, was put in communication with the 
earth, and formed a Faraday's cage. An aperture in 
the cover permitted the solar rays to enter the cylinder 
and strike a metallic plate, 8, arranged in the center. 
This plate was of copper and had been carefully in- 
sulated upon a Mascart's support. A conducting wire, 
wound with silk insulated with paraffine, was fixed to 
the plate, S, and ran to a room below in which were 
arranged the observation apparatus. These latter 
were as follows : A Mascart electrometer, E, a 100 ele 
inent battery, P, a standard Daniell element, D, a 
graduated scale, G, and a sulphuric acid insulating 
support, M. 

The box, C, the box of the electrometer, E, the cen- 
ter of the battery, P, and the negative plate of the 
battery, D, were connected at the same point of the 
earth, whose potential was taken as zero. The elec- 
trometer needle was connected with the insulated me 
tallic plate. 

I used in succession the Lippmann electrometer, 
which had to be abandoned on account of its too great 
capacity for this kind of experiments, the Hankel elec- 
trometer, and the Curie and the Mascart. The fol- 
lowing is in what the experiment consisted : 

The insulating support, M, to which were fixed the 
wires communicating respectively with the plate, 
S, and the electrometer needle, E, were so connected 
with the ground that the potential of the plate and 
needle became equal to that of the ground, which was 
taken as zero. The support was then insulated from 
the ground, and there was immediately observed upon 
the scale, Gr, a deflection of the needle indicating a 
positive charge of the plate, variable with the intensity 
of the solar radiations and the hygrometric state of 
the atmosphere. 

This deflection was compared with that produced by 
the Daniell element, D, of which the positive pole 
was connected with the electrometer needle, and the 
negative with the earth. Moreover, I had carefully 
studied, in some preliminary experiments, the influ- 
ence of the complex phenomena that might vitiate the 
observations by producing an electric charge inde- 
pendent of that due to solar radiations. In this way I 
ascertained that by suppressing the Faraday cage, the 
metallic plate, being exposed to the free air and shade, 
became charged under the influence of the wind alone. 

In the observations, this disturbing cause was care- 
fully eliminated by the use of the metallic box, C, the 



presence of which prevented the wind from reaching I 
the plate, 8. 

The other secondary phenomena, such as the heat- 
ing of the plate, the thermo-electric actions, etc., were 
found to be of no consequence in the presence of the 
phenomenon studied. After this study of the pheno- 
menon, let us endeavor to draw some practical conse- 




perature of the air above such regions— a lowering that 
carries with it the descent of the storm cloud toward 
the earth. Without any desire to expatiate longer u pon 
the hypotheses that might be deduced from the elec- 
tric phenomena produced by solar radiations, I shall 
allow myself to express the opinion that it would prove 
of great interest to follow up the observations made in 
this new line of researches, in order to ascertain the 
origin of the electric phenomena of the atmosphere. 
These meteorological phenomena, whose splendors we 
have often had occasion to contemplate, offer to all a 
fascinating subject for study, and, at the same time, 
are useful to science. Let every one add to such study 
his own modest quota of observations, and science will 
soon find itself in a way of knowing the secrets of those 
great phenomena of the atmosphere which astonish 
our mind and captivate our imagination. — Albert 
Nodon, in La filature. 



THE INVENTOR'S HEAD. 
The accompanying fancy sketch from the N. W. Me- 
chanic presents a popular but very erroneous idea of 
what is supposed to be going on in the brain of a first- 
class inventor. If the inventor's caput contained any- 
thing like the hodge-podge of ideas intended to be sug- 
gested by this cut, he would be a pitiable creature, 
never able to invent or accomplish anything definite or 
useful. The truth is, the mind of the inventor is rarely 
fixed upon more than one subject at a time. In order 
to succeed, he must have a clear intellect and be able 
to concentrate his thoughts strongly in a single direc- 
tion. He is generally the most practical-minded man 
in the world, though, by reason of his power to think a 
little differently, on new lines, or in advance of the 
gaping crowds about hiiu, they ignorantly regard him 
as erratic and wanting in common sense. 




APPARATUS FOR STUDYING ELECTRIC PHENOMENA 
DUE TO SOLAR RADIATION. 

quenees from it relative to the electrification of clouds. 
We must in the first place admit that these results may 
be extended to non-metallic bodies, such as the clouds. 
This is a simple though very probable hypothesis, but 
one that it will be necessary to verify the accuracy of. 
When solar radiations traverse a pure and dry at- 
mosphere, they charge the earth that they strike with 
positive electricity. By analogy with actino electric 
phenomena we may admit that the stratum of air im- 
mediately in contact with the earth becomes charged 
with negative electricity. This air, heated in contact 
with the sun, rises and carries with it its negative 
charge. This current of ascending air follows an oblique 
direction in the air under the influence of the wind, and 
it often happens that, in its ascent, it meets clouds of 
more or less thickness, that it sustains at a certain 
height in the atmosphere, and to which it abandons its 
negative charge. 

This negative charge continuously increases under 
the influence of these masses of electrified and inces- 
santly renewed air. This hypothesis would seem to 
give the explanation of a certain number of storm 
phenomena. It would appear to explain the negative 
charge of the majority of clouds. The positive charges 
that are sometimes observed in clouds may be 
explained by the supposition of two strata of 
clouds between which the electric manifesta- 
tion may take place. Such charge of the clouds 
should be so much the greater in proportion as 
the solar rays are intenserand the hygrometric 
state of the atmosphere feebler 
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what should especially take place 
in summer and principally in equa- 
torial regions. This would be ex- 
plained by the frequency of storms 
during the hot season and during 
the summer days in which the solar 
i ays are intense. Herein, too, should 
be found an explanation of the fierce 
storms which chiefly prevail in the 
equatorial regions. 

Nocturnal storms would be due 
to clouds charged with electricity 
during the day under solar influ- 
ence, and which would become dis- 
charged at night in consequence of 
the descent of the clouds toward 
the earth, the explosive distance 
then becoming sufficiently small to 
allow the discharge to take place 
between the cloud and the earth 
Such descent of the clouds toward 
the earth at night is due to the cool- 
ing of the ascending currents of air 
which sustain the clouds in the at- 
mosphere. 

We might, in analogous manner 
explain the frequency of storms over 
forests, rivers, lakes, etc., as a conse- 
quence of the lowering of the tem- 



Riclies from an Old mine. 

When two men can take out $100,000 in less than a 
year from a quartz mine, they are doing a pretty good 
business. Yet this is what two young men, Messrs. 
Grant and Appel, have done in the Chipps Flat pocket 
mine, between Moore's Flat, Nevada County, and 
Allegheny, Sierra County. And they have no mill, 
either, simply pounding the rich rock up in a mortar 
by hand. 

This mine was abandoned over twenty yearsago, and 
lay idle until these men took hold of it. They ran 
about twenty feet further in the old tunnel and struck 
it rich. Since then they have made a number of bul- 
lion shipments, the last bar weighing 125 pounds. 

Should we read of an occurrence of this sort in a dis- 
tant region, hundreds of men would be anxious to go 
to a locality so favored. Yet here it has attracted no 
special attention. The same may be said of the Bo- 
nanza claim, a pocket mine in Tuolumne County, which 
has yielded very largely of late. In pocket mining 
there are great chances to be taken, of course, but if 
the chance is a lucky one, there is great reward for 
labor. Doubtless many others of theabandoned mines 
in the older districts of the State will be worked again 
in course of time, when people come to a realizing sense 
of their good fortune in living in a region where there 
are such golden possibilities. Sierra and Tuolumne 
are not the only mountain counties where there are 
opportunities for energetic and persevering men in 
quartz mining — Min. and 8ci. Press. 

« in > ■ 

Colonel B. C. Barkley, of Charleston, S. C, says 
that the curlews and seagulls on that coast eat more 
clams than the entire population of the city. They 
pick them up, carry them into the air, drop them on 
the rocks and break them open, then swoop down and 
And this is | feast upon them. 




CONCAVE CELESTIAL MAPS.-[For description see page 7.1 
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The charge for Insertion under this head is One Dollar 
a line for each insertion; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Wanted— Heavy and light machine work and speci- 
alties to manufacture by well equipped shop. Box 1,446 
New Haven, Conn. 

For Sule. Patent Halter, 417,638 E. Harmon, Rippey, 
la. 

The Celebrated Marion Waltzes / Brilliant and Melo- 
odious! Price 50 cents postpaid. H. M. Western, 111 
Liberty street, N. Y. City. 

I wiJl furnish best possible factory site and erect suit- 
able buildings in exchange for stock or interest in man- 
ufacturing business. Coal $2.00 per ton or less. The 
C. & N. W. Railway and C. B. & Q. run parallel through 
it. L. Conant, 86 La Salle street, Chicago. 

We desire to receive communications from those who 
contemplate patenting any new method or material for 
the covering of steam pipes, boilers or other heated sur- 
faces, and will pay for valuable suggestions, or unpatent- 
ed formula, if accepted, tending to improve the products 
of this class, now on the market. Address, B. C. D., P. 
O. Box 773, New York City. 

Wanted: .Mechanical engineer experienced in design- 
ing and building modern automatic high speed engines 
(plain and compound), one who is capable of taking 
charge of correspondence and acting asgeneral manager 
of office and shops. Location, Southern Pennsylvania. 
Address '* Mechanical Engineer," care of this paper. 

Machine tools, catalogue No. 47-B ; wood-working 
machinery, catalogue No. 52-A ; steam power, catalogue 
No. 48. Largest lines offered by any firm in this country. 
Send for bed-rock prices, stating exactly what you want. 
8. C. Forsaith Mach. Co., Manchester, N. H. 

Capital will be furnished to place on the market a 
patented article of undoubted merit. Address, with par- 
ticulars, box 123, Cleveland, O. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, III. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y-, manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, III. 

Presses & Dies. Ferracute Mach. Co., Biidgeton, N. .1 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Tuerk water motors at 12 Cortlandt St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. Carr Co., 138 and 140 Centre St., New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St.. New York. 

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 

"How to Keep Boilers Clean." Send your address 
for free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 

Magic Lanterns and Stereopticons of all prices. 
Views illustrating every subject for public exhibitions, 
etc. $W -4. profitable business for a man with small capi- 
tal. Also lanterns for home amusement. 180 page cata- 
logue free. McAllister, Optician, 49 Nassau St., N. Y. 

For best hoisting engine. J. S.Mundy, Newark, N.J. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc.. address J. 
S.& G. F.Simpson,26to36 Rodney St., Brooklyn. N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

t3^"*Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attentkm will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplement* referred 
to may be had at the ollice. Price 10 cents each. 

Books referred to promptly supplied on receipt o f 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1666) J. R. asks (1) the best known 

means of deodorizing and taking the smell from petro- 
leum oils of any specific gravity. A. Treatment with 
concentrated sulphuric acid followed by thorough wash- 
ing and neutralization of the acid is the best means. 2. 
Also what kind of oil is Lima, O., oil ? Is it an inferior 
petroleum, or does it take that name before it is refined ? 
A. Lima oil is a dark or black and heavy oil, contain- 
ing a great deal of sulphur. It is a limestone oil. It 
flrsi showed a specific gravity of 36° B., later wells have 
reached 37° or 38° B., and one well 41° B. It only gives 
50 to 65 per cent deodorized illuminating oil. The 
large quantity of sulphur increases the expense of refin- 
ing also, by about 10 cents a barrel. 3. What is the 
average price of petroleum oil when it is put on the 
quayfo shipping? A. Refined,?^ cents gallon upward; 
crude, about $1.10 per barrel. 

(1667) Varley asks : Can you #ive ine the 
recipe of a harmless mixture for browning the skin, 
similar to sunburn. A. Use the juice of walnut husks. 
Or some of the light brown hair dyes may be used with 
little risk, if they are free from lead. An ammoniaca 
solution of bismuth followed by a solution of pyroEallic 
$cid may be employed, 



(1668) G. asks (1) if fireclay can be burnt 

into a brick two feet long and six by eight inches at 
each end with the same degree of hardness throughout. 
A. Yes. 2. Will frost or freezing cause it to disinte- 
grate? A. Slowly, if at all. 

(1669) H. S. writes : 1. I have a bet 

with a friend that the sal-ammoniac solution has no 
effect o:, the zinc or carbon in the Law battery until 
the circuit is closed. He thinks it has some effect. Who 
wins the bet? A. Practically it has no action, although, 
owing to the impinging of the zinc, it is slowly corroded 
on open circuit. . 2. How many glow lamps does it take 
to light a Pullman palace car? A. About 30. 3. 
Would a 1 horse power dynamo generate any electricity, 
and if so, how much, making 300 revolutions per 
minute? A. The speed of dynamos depends on their 
construction. A 1 horse power dynamo should gener- 
ate 746 volt amperes of electric energy. 4. Would a two 
horse power dynamo generate as much, making 150 re- 
volutions per minute? A. If of the same type it would 
not. There is for each dynamo a critical speed, above 
which it rapidly approaches its maximum power. 

(1670) H. D. asks : What size Edison in- 
candescent electric lamp can be successfully operated 
with the dynamo machine described in Supplement, 
No. 161? A. Two four-candle lamps. 

(1671) W. M. writes for a good recipe for 
the making of a good gum mucilage. A, A simple so- 
lution of gum arabic in water with a few drops of oil of 
cloves is excellent. See answer to query 263 for poet- 
age stamp mucilage. For regular mucilage substitute 
water for alcohol, and add a few drops of oil of cloves. 

(1672) Ph. Gr. writes: Would you please 
let me know a cheap and simple way to make soap on a 
small scale, to be used for scrubbing, etc.? A. Dis- 
solve 1 pound of caustic soda (sold as concentrated lye 
or as caustic potash) in one or two pints of water. Let 
it cool. Melt 6 pounds of grease in a pot and pour into 
it with constant stirring the soda solution. When thor- 
oughly saponified, pour into pans about an inch deep, 
and when it. solidifies cut into cakes. To improve it 
you may cut it up after a few days, and remelt it with a 
little hot water, when the soap will curdle or granulate. 
The curdy soap is to be lifted out with a perforated 
skimmer.and washed off and remelted with a little more 
water if necessary, and cast into pans or moulds. 

(1673) E. H. B. says : In the matricula- 
tion examination, Harvard Medical School, department 
of physics, the following question was asked : ** Why 
can't gold, silver and copper coins be cast in a mould ?" 
What iB the answer to above question? A. Coins can 
be cast, and probably were cast in the early ages, in the 
same manner as combs, hair pins and knives. Chinese 
and Japanese coins are cast now. The casting of gold, 
silver, and copper in moulds makes rough surfaces, 
lacking Lhe beauty and exactness of finish, as in the 
modern stamping process. 

(1674) O. W. M. asks.: 1. How can I 
make plates for a battery out of electric light carbens? 
A. Saturate one end of each rod with hot paraffin e >nd 
cast lead around the ends so prepared. Pour the lead 
as cool as possible. 2. How many revolutions does 
armature of simple motor make per minute? A. About 
2 500. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of tlie 
United States were Granted 

December 17 1889, 

AND EACH Bit RUNG THAT DATE. 

I. See note at end of list ab jut copies of these patents.] 

Air compressor, S. Guthrie 417,482 

Air or steam brake, h\ Schmemann 417,448 

Alarm. See Low water alarm. 

Anti-friction collar, J. J. Ladd 417,252 

Ash pit. G. D. Snell 417.398 

Automatic sprinkler, C. F. Roper ... 417.396 

Axle bearing, car, B. Peckham 417,276 

Axle box lid. S. H. Harrington 417.243 

Back pressure trap for sewer pipes, J. A. Voltz... 417,452 
Bag. See Feed bag. Nose bag. 

Bagfolder, grain. R. Huitt 417,64* 

Balloon, S. A. King 417,389 

Barrel head, Campbell & Harrison 417,230 

Barrels, etc.. implement for handling, McNeill & 

Shaw 417,578 

Basin, lavatory, J. E. Boyle 417,223 

Batteries, manufacture of porous pots for elec- 
tric, Mayer & Liepmann 417,436 

Batteries, treatment of porous pots for electric, 

Mayer & Liepmann 417,392 

Battery. See Galvanic battery. Secondary bat- 
tery. 

Beer cooler, J. Braun 417,467 

Bellows, blacksmith's, F. Christen. 417,632 

Belt, suspender, G. Van Duzer 417.450 

Belt tightener. G. Rosquist... 417,512 

Belting, machine, A. Holbrook, Jr 417,558 

Bicycle, Doring & Siegert 417.550 

Bicycle, C. F. Watkins 417,655 

Bicycle brake, J. J. Astor, Jr 417,401 

Bit attachment, J. N.Isabel 417,486 

Bit, stock, A. A. Kent 417,564 

Blank slitting machine, H. C. Bailey 417,216 

Bleaching powder, making, K. Solvay 417,287 

Blind fastener, window, G. J. Frost. 417,240 

Block. See Can Soldering block. 

Block cutting machine, J. D. Reekie.... 417,3*57 

Board. See Qame board. 

Boiler. See Sectional boiler. 8team boiler. 

Bc4le^,tf.itoberts,., , 417.443 



Boiler furnace, steam, W. G. Dodd 417,475 

Boiler tube cleaner, S. Kelly 417,646 

Bolt. See Rotary bolt. 

Bolt, De Villepigue & De Bertram 417,235 

Bolt heading machine, E. Burdsall, Jr 417,538 

Bolt threadine machine, F. R. Scofleld 417,344 

Bolt threading machines, means for operating the 

die heads of , J. S. Bancroft 417,659 

Books, making account, J. W. Home 417,247 

Boots or shoes, rotary trimmer f or, Vose & Hue- 
kins 417,612 

Box. See Core'box. 

Box. J. J. Rust 417,684 

Boxes, machine for making metal corner fasten- 
ings for, C. T. Remus 417,337 

Brace. See Railway rail brace. 

Brace bender, F. M. Leavitt ttal 417,255 

Brake. See Air or steam brake. Bicycle brake. 
Car brake. 

Brick machine, V. D. Graves 417,320 

Bridge gate, G. Turner 417.39:* 

Bridge lift, L. M. Friar 417,431 

Broom moistener, H. Weitzel 417,^49 

Brush, circular, Knowles & Philipson 417.566 

Buckle, L. Hausmanu 417,420 

Buckle, Knapp & Cresmer 417,648 

Buckle and tab ring, suspender, J. Parker 417,582 

Buggy tops, binding for. C. Bauer 417,218 

Burner. See Gas burner. Hydrocarbon burner. 
Oil burner. Vapor burner. 

Burner, R. B. Carsley 417.541 

Butter worker, M. F. E. Stadtmueller 417,597 

Button fastener. W. Doerflinger 417,355 

Calculating machine. M.Mayer 417,261 

Can. See Milk can. Oil can. 

Can filling machine, Stevens & Ayars 417,686 

Cans or jars, lining for metal, E. Haas 417.242 

Car brake, H. S. Hopper 417,246 

Car brake, E. Peckham 417,394 

Car brake, automatic, E. F. Stephens 417,523 

Car brake or dead block, M. A . Morse 417,330 

Car coupling, Robinson & Weeks 417,368 

Car coupling, H. Severance 417,370 

Car coupling, W. T. Sims 417.518 

Car coupling. R. H. Stapp 417,391 

Car coupling, E. F. Stephens 417.522 

Car coupling, J. Timms 417,347 

Car, dumping. E. E. Dwight 417,239 

Car guard, cable, P. F 1 . Dundon 417,477 

Car heater and pipe connection, E. P. Sartell. . — 417,447 

Car heating system, C. L. Kline 417,390, 417,391 

Car platform attachment, L. Roeth 417.395 

Car ventilating device, H. L. Morrell 417,575 

Car vestibule, J. Krebbiel 417,567 

Car, vestibule.l 1 . W. Moore 417.496 

Car window sash, street, P. M. Kling 417,647 

Carpet exhibitor, N. H.Traver 417,608 

Carpet stretcher, A. A. Brower 417,627 

Carriage gear, G. W. Farrell , 417.480 

Carriage running gear, L. M. Fitch 417,317 

Carriage top prop, A. A. Lines 417,328 

Carrier. See Glass carrier. Ladle carrier. 

Cartridge crimper, E. A. Franklin 417,673 

Case. See Egg case. Trunk or traveling case. 

Cattle, device for holding the heads of, E. K. Rea 417.280 

Cement, manufacturing, G. Duryee 411,634 

Chair. See Convertible chair. Reclining chair. 

Chair or seat, A. H. & P. A. Lindberg 417,327 

Chimney cap, W. K. Ksperson 417,415 

Churn, M. N. Castleman 417,310 

Churn closure, M. N. Castleman . 417,663 

Cigar bunching machines, roller cloth or apron 

for, M. Smith etal 417.595 

Cigar receptacle. A. J. Parker 417,365 

Clamp, G. W. Baker 417,307 

Cleaner. See Boiler tube cleaner, 
Clip. See Paper clip. 

Cloth stretching roll.G. W. Miller 417,264 

Clutch nail. D. K. Haven 417.313 

Coffin fastener, L. E. Woodard 417,619 

Collar fastener, horse, M. Marks 417,570 

Collar, horse, J. B. Schott 417,369 

Collar stuffing machine, C. Ewing 417,552 

Collar stuffing machine, G. E. Hoyt 417,560 

Conductors, combined support and safety device 

for overhead, R. A. Morgan, Jr. . . 417,497 

Confections, etc., machine for making, C. B. 

Overbaugh 417.579 

Convertible chair, W. F. Parmelee 417,681 

Cooler. See Beer cooler. 

Copying press, portable, J. H. Anderson , 417,387 

Core box, J. P. Serve 417,591 

Cornet, H. Esbach 417,671 

Coupling. See Car coupling. Stovepipe coup- 
ling. Thill coupling. 

Coupon cutter, Phippen & Browne.. .. , 417.366 

Crate, knockdown, H. O. Hyatt 417,561 

Cultivator, J. Roberson 417,442 

Cultivator, Todd & Griffin 417,607 

Cultivator and harrow, T. E. Davies 417,547 

Cultivator and harrow, combined, C. Hesse 417,421 

Cultivator and planter, combined, T K. Boggs 417,535 

Cup. See Grease cup. Umbrella drip cup. 

Curling tongs, W. H. Bagshaw ...417,462 

Cuspidor, ). r -I. Murphy 417,36-i 

Cut-off fo;e sines, automatic, H. Buddenhagen .. 417,227 
Cutter. Set Coupon cutter. Index cutter. 

Cutter and holder therefor, J. Martignoni 417,571 

Disinfecting cake or tablet, G. W. Pitts 417.386 

Door hanger, A. L. Scranton 417,345 

Drill. See Seed drill. 

Drill, G. H. Tyler , 417,610 

Drills or auger bits, machine for making, R. 

Crichton 417,410 

Dye, azo. M. Ulrich 417,294 to 417,296 

Dyeing apparatus, T. B. Bowers 417,625 

Dynamos, automatic regulator for, C. D. Jenney.. 417,487 

Eaves trough, J. P. Abbott 417,657 

Egg case, E. Buttenck 417,469 

Electric circuit, J . C. Wilson 417,304, 417,305 

Electric current, regulating the tension of the, C. 

Dihlmann.... 417.668 

Electric lights, ceiling plate for, H. H. Sawyer — 417,685 

Electrical apparatus. Baker & Bronson 417,217 

Electrical conductor, U. H. Balsley 417,402 

Electrical conductors, conduit for, J. Tatham 417.688 

Electrical distribution of currents, system of, C. 

J. Van Depoele 417,654 

Elevator. See Grain elevator. 

Elevator, P. H. Brodesser 417,225 

Elevator, H. Parsons 417,274 

Elevator safety device, J. A.Moore 417,495 

Embroidering machine, E. & R. Comely 417,oll 

Embroidering machine, R. T. Smith 417.286 

Embroidery holder, J. D. Lalor 417,253 

Engine. See Gas engine. Pneumatic engine. 
Steam engine. Traction engine. 

Explosive compound, J. F. A. Mumm 417,577 

Explosives, manufacture of, W. E. Liardet 417,429 

Extracts, preparing logwood, W. W. Macfarlane.. 417.492 

Fabrics, producing lace tucks on. J. Wiget ..... 417.456 

Fan, automatic. F. Commnnge 417,406 

Fan. electric, p. pi$hl ,....„ • 41.7,4^ 



Farm gate, Pollard & Stockton 417,3:t5 

Feed bag. G R. Monfort 417,437 

Fence machine, J. W. Puterbaugh.. 417,279 

Fence machine, wire, A. Jensen 417,249 

Fence post, G. A. Christ 417,383 

Fence post, S. B. Salsich 417,397 

Fence wire stretcher, Z. V.Long 417,431 

Fencing, machine for making slat "and wire, H. T. 

Renton 417,504 

Fifth wheel, vehicle, Heaton & Criswell 417,557 

File, paper, P. R. Blot 417,534 

Willing and weighing machine, automatic, N. L. 

Tuck 417,609 

Filter, B. H. Coffey 417.381, 417.405 

Filter, G. A. F. Streuber 417,399 

Filter cleaning apparatus, J. C. Strouse 417,371 

finger rings, means for securing, A. K. Margileth 417,569 

Firearm. C. Koehl 417,672 

Firearm, breech-loading magazine, C. E. Sneider, 

417,594, 417,595 

Fire extinguisher, automatic. D. C. Stillson 417,599 

Fire kindler, G. L. Richardson 417.588 

Fireproof structure, metallic, J. W. Kensett 417,250 

Flash light apparatus, magnesium, J. J. Higgins.. 417,4.2 

Floor, fireproof, O. W. Norcross 417,500 

Flowers, preserving natural, T. Reinherz 417,284 

Fluids, indicating the velocity of running, II. 

Flad 417,318 

Fly paper, sticky, O. & W. Thura 417,400 

Frame. See Saw frame. 

Frog, spring, J, T. Richardson 417.507 

Fuel, artificial, J. Morris 417,362 

Furnace. See Boiler furnace. Gas and smoke 

consuming furnace. 

Furnace, J. H. Behee 417,465 

Gauge. See Rain or snow gauge. Saw gauge. 

Galvanic battery, E. A. Sperry 417,290 

Galvanic dry element, C. H. Wolff 417,458 

Game board, L. C. Mecabe 417,26a 

Game board, O. Weaver — 417,528 

Garden implement, R. E. Gamble 417,554 

Garment hook, M. Schloss 417.590 

Gas and smoke consuming furnace, Hartung & 

Walsh, Jr 417,556 

Gas, apparatus for the manufacture of, J. Schin- 

neller 417,341 

Gas burner, incandescent, J. L.Stewart.... 417,524 

Gas engine, W. E. Crist 417,471 

Gas engine igniter, W. E. Crist 417.472 

Gas engines, operating, J. C. Beckf eld 417,624 

Gas for heating and illuminating purposes, appa- 
ratus for the manufacture of. B. T Babbitt... . 417,65* 
Gate. See Bridge gate. Farm gate. Railway 

gate. 
Generator. See Steam generator. 

Glass carrier, plate, Dickey & Duster 417.237 

Glassware, manufacture of moulded, L. Appert. .. 417,306 

Governor, steam engine, J. A. Seymour 417,515 

Grain, apparatus for drying, heating, cooling, or 

purifying, T. & G. M. Parkinson — 417.273 

Grain elevator, Weber & Harrison 417,614 

Grain meter, A. E. Clay 417.543 

Grease cup, J. F. Lonergan 417.430 

Grinding horseshoe calks, machine for, G. W. 

Barian 417,532 

Grinding mill, portable, P. Hobler 417,423 

Guard. See Car guard. Saw guard. 

Gun, H. B.Gorton 417,231 

Guns, firing attachment for breech-loading, A. J. 

Wiegand 417,693 

Hair curler, G. W. White ;. 417.656 

Halter, E. Harmon 417,638 

Hanger. See Door hanger. 

Harrow, S. Cordeman 417.544 

Harrow and cultivator, J. T. Scarbrough 417,651 

Harrow and cultivator, disk, T. Maxon 417,572 

Harvester, grain binding, J. S. Davis 417 473 

Harvesters and grain binders, bundle carrier and 

dropperfor, J. A. Graham 417,418 

Hats, holder and packing device for, W. M. Levy. 417,677 

Hay rake and stacker. W. D. Watkins 117,300 

Hay stacker. G. W.Callen. 417,353 

Heading machines, foot board for, J. N. & 0. B. 

Oliver 417,331 

Heater. See Car heater. Water beater. 

Heating apparatus, H.O. & A. L. Sprague 417,596 

Heel machine, J. A. Josselyn 417.615 

Hinge, awning blind, F.M. Baker 417,623 

Hinge, gate, W. W. Davis 417.231 

Hitching post, H. C. Williams 417.617 

Hoe, double-acting weeding, M. Rufe 417444 

Holder. See Embroidery holder. Paper roll 

holder. Pick or tool holder. Sad iron Holder. 
Hollow handled articles, manufacture of, H. C. 

Hart 417,244 

Hook. See Garment heok, Whiffletree hook. 

Hoop. See Tank hoop. 

Horseshoe nail and blank therefor, D. E. Kemps- 

ter 417,490 

Hydrant, J. Dowling 417,633 

Hydrocarbon burner, Wilson & Mason 417,302 

Hydrocarbon burner, W. Wilson — 417,457 

Hydrocarbons, burning, J. Schinneller 417,342 

Index cutter, W. Braidwood 417,536 

Indicator lock, W. H. King 417,326 

Injector, steam, W. Barnett 417,463 

Inkstand, H. C. Thomson 417,373 

Iron. See Sad iron. Wear iron. 

Irrigating apparatus, Rist & Clubine 417,339 

Jars, etc., cover fastening for, J. Campbell 417,540 

Jack. See Lumber jack. 

Jeweler's tray, Ij. Hirsch 417,640 

Journal bearing, W. S. Scales 417,340 

Knapsack, C. D. Weldon 417,301 

Knife. C. F. Bush 417.539 

Knitting machine, circular. C. F. Carr 417.382 

Knitting machine, straight, Seyfert & Donner 417,514 

Knitting machine, warp, J. Berry 417,221 

Lamp, M. 8. Drake 417,551 

Lamp.G. W. Woodward 417.620, 417.621 

Lamp, arc, J. F. Shawhan 417,516 

Laddie carrier, J. Kitzinger 417,491 

Lanee. W. Lorenz 417,433 

Lanterns, injector for, C. L. Betts 417,661 

Last block fastener, M. L.Wright 417.350 

Latch, gate, S. Corrothers 417,408 

Lathe beds, machine for grinding, A. Webster — 417,615 
Lathes, tool feeding mechanism for, F. W.Taylor 417.527 
Lead and base bullion from slag, mattes, and 

speiss, apparatus for separating, W. B. Deve- 

reux 417.314 

Lead and base bullion from slag, apparatus for 

separating, W. B. Devereux 417,315 

Lead, white, J. F. F. F. Lowe 417,434 

Leather channeling machine, Wright & Rodgers.. 417,460 

Leather cutting machine, J. G. McCarter 417,268 

Leather, machine for the preparation of, C. 

Khnik etal 417,251 

Leg, artificial, P. C. Porter.... 417JMB 

Leveling apparatus. A. E. D. h\ De Villepigue. . . 417.286 

Lightning arrester, P. Winsor — 4!7.695 

Lightning arrester, Winsor& Wurti 417,684 

Wntmacbme, J. WaTiand ,....,.... ,. 417,618 
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Liquids, apparatus for the sale oi, H. Wei&sen- 

burger 417,348 

Lock. See Indicator lock. Nut lock. Padlock. 

Percussion lock. Seal lock. 

LocoTiotive, A. H. Rank 417,586 

Locomotive for tramways, hot water, A. L. Rich.. 437,505 

Loom picker, C. Chippendale 417,665 

Loom positive shuttle motion, S. EL Strowbridge. 417,687 
Loom shedding mechanism. Stafford & Barrett.... 417,521 

Loom shuttle binding device, J. Coweill 417,312 

Low water alarm, VV. F. Uand 417,675 

Low water alarm, H. Sims 417.517 

Lumberjack, W. R. Markham 417,260 

Mail pouch fastener, W. H. Horrall 417,641 

Malt brushing machine, J. M. Case 417,631 

Malt stirring machine, C. S. Johnson etal 417,488 

Mangle and cupboard, combined, W. Frantz 417,319 

Mat. See Wooden mat. 

Measuring apparatus, fluid, P. Eaulfuss 417,563 

Measuring vessel for liquids, J. P. Muller 417,576 

Medicine, topical remedy. La Rosae & Buzard — 417,254 
Metal to powder, apparatus for reducing, R. 

Yeilding 417,622 

Metals into irregular shapes, machine for spin- 
ning. J. Browning 417,226 

Meter. See Grain meter. Piston meter. 

Middlings purifier, J. A. Wablstrom 417,453 

Milk can. E. Plancon 417,683 

Mill. See Grinding mill. Rolling mill. 

Millstone feeder and cooler, Z. W. Murphy 417.498 

Motor or pump, H. F. Hodges 417,387 

Music boxes, damping device for, O. P. Loch- 

mann 417,650 

Music leaf turner, E. J. Wittebolle 417,696 

Music plate for mechanical instruments, O. P. 

Lochmann 417,649 

Musical instrument, R. W. Pain 417,680 

Musical instruments, mouthpiece for, H. J. Dis- 

tin 417,41^ 

Nail. See Clutch nail. Horseshoe nail. 

Name plate and letter chute, combined, W. C. 

Dedrick 

Nose bag, G. D. Leonard ... 

Nose ring for hogs, M. Willeman 

Nozzle, spray, J. Bean 

Nut lock, J. M. R. GedDey 

Nut lock, A. Page ... 

Oil burner, hydrocarbon, Ewert & Mehling 

Oil can, O. I. Hess 

Ore concentrator, dry, M. B. Dodge 

Ore, reducing unsmelted, J. T. Walnwrlght. 

Organ, R. W. Pain, 

Oven door, W . J. Wood 

Packet, L. S. Bell 

Packing and measuring vessel, T. F. Crary 

Packing for vacuum railway brakes, rod, J. Gres- 

ham 

Padlock, J. Straubinger 

Pail or like receptacle, R. W arner 

Pails, hinge and cover for sap, G. J . Record 

Paint composition, H. W. Clayton 

Paper bag machinery, C. B. Stilwell. 

Paper box blanks, attaching angle binding strips 

to, T. Remus 

Paper boxes, machine for making and covering, 

J. H. Bitterlich 

Paper clip, F. A. Ruggles 

Paper making machine, F. H. Cram 

Paper making machine, F. A. Cushman 

Paper pulp machine, Reed & Martien 

Paper rell holder and cutter, J. B. Seymour, Jr... . 

Paperweight, J. H. Walker 

Paving block cutting machine, L. H. Southworth. 
Pawl and ratchet mechanism, O. K. Mclntire... . . 

Penmanship guide, P. D. Horton 

Percussion lock, W. Lorenz 

Photographic apparatus for holding and exposing 

sensitive plates, Merrill & Wingo 

Piano tuning pin, G. M. Guild 

Pick or tool holder, Phillips & Byors 

Pigeon holes, partition for, O, C. S. Olsen 

Pin. See Piano tuning pin. 

Pipe bending machine. H. E. Fowler 

Pipe union, lead, J. McAllister 

Pipe wrench, J. R. Smith 

Piston meter, P. Ball 

Planing machine, endless bed surface, W. H. 

Doane 

Planter, corn, 3, Kelly 

Planter, harrow, and plow, combined seed, T. J. 

Russell 

Planter, potato, H. Thaden 

Plow, S. H.Walton 

Plow and harrow, combined rotary, L. J. Bergen- 

dahl 

Pneumatic engine. H. W. Metzing 

Post. See Fence post. Hitching post. 

Powder. See Bleaching powder. 

Press. See Copying press. 

Pressure, instrument for recording differences of, 

C. Herschel 

Printer's chase, Ekstrom & Galvin 

Printing machines, device for preventing offset- 
ting in, J. H. Vivian 

Printing machines, printing attchment for rotary, 

C. N. Roberts 

Printing presses, perforating device for, G. N. 

Breed 

Pulley, band saw, J. R. Hoffman 

Pulp machines, automatic severing device for, O. 

J. Thomas 

Pulp screening machine, E. Victory 

Railway frog, J. T. Richardson 

Railway gate or signal, J. A. McGill 

Railway rail brace, L. McElroy 

Railway rail tie, R. Jones 

Railway signal, Loy & O'Toole 

Railway sw itch , J. M. K incade . 

Railways, operating electric, E. E. Ries 

Railways, rail supporting bar for street, J. D. 

Reed - 

Railways, stock gate for. J. Jackson . . 

Rain orsnow gauge, self-recording, S. P. Fergus- 
son 

Rake. See Hay rake. 

Reamer, expansible, T. Long 

Reclining chair, G. W. Spurr , 

Reduction machine, gradual. J. M. Case 

Refrigerator, J. W. Egan 

Regulator. See Windmill regulator. 
Ring. See Nose ring. 

Rock drilling machine. Withers & Edgar, Jr 

Roller mill adjustment, P. T. Couch 

Rolling mill, P. F. Hanley 

Rotary bolt, J. M. Case 

Ruffling and gathering . fabrics, machine for. G. 

W. Weiss 

Sad iron, A. Rosa. 

Sad iron holder, R. A. Burns 

Sad iron, self -heating, L. Stoekstrom 

ditil reefing apparatus S. M. KeMinger 

Sash fastener, J. W. Hosea. . . 

Bash faiteqer, H. C. Row ...... 



417,548 
417.256 
417,616 
414,464 
417,417 
417.5S0 
417.479 
417,6.19 
417,476 
417,691 
417,581 
417,530 
417,220 
417,677 

417,321 

417.602 
417,29! 1 
417.281 
417,666 
417,346 

417.587 

417.53.1 
417,445 
417.545 
417,546 
417,282 
417.59: 
417,375 
417,519 
417,2*1-9 
417,559 
417.432 

417,26:1 
417,674 
417,502 
417.4&9 

417.553 
417,393 
417,652 
417,308 

417.238 
417,489 

417,513 
417,605 
417,:>76 

417,466 
417,493 



417,245 

417,478 

417,297 

417,509 

41..662 
417,425 

417,689 
417.451 
417.506 
417,^64 
417,499 
417,426 
417,258 
417.427 
417,338 

417.28M 
417,248 

417,357 

417,360 
417.520 
417,629 
417,414 



417,618 
417,409 
417,484 
417.&J0 

417,455 

417.285 
417.228 
417,601 
417,324 
417.3S8 
417,469 



Saw, G. N. Clemson 417,404 

Saw frame, oscillating, G. W. Bugbee 417,537 

Saw gauge and jointer, R. E. Poindexter 417,277 

Saw guard, Fisher & M unsell 417,635 

Saw tooth, W. E. Brooke 417.468 

Scaffold, portable, G. S. MacLaurin 417,678 

Screen. See Window screen. 

Screw cutting tool, K. Mischke 417,574 

Seal, R. M. Rose 417,510 

Seal for seal locks, Lea & Marks... 417,358 

Seal lock, J. A. Kurtz 417,568 

Seal lock. Lea & Marks 417,359 

Seat. See Water closet seat. 

Secondary battery, J. W. Swan (r) 11,047 

Sectional boiler, J. II. Ricker 417,608 

Seed drill, R. Gaten by, Sr 417,556 

Semaphore setting apparatus, electric, if. StitzeL. 417,525 
Semaphore setting apparatus, electric, Stitzel & 

Weinedel 417,526 

Separating machine, N. W. Holt 417,676 

Sewer trap, C. Forth 417,636 

Sewing and looping machines, stop motion for, 

W.& H. Paulmann 417,333 

Sewing machine plaiting attachment, G. W . 

Weiss. 417.692 

Shoe, A. Chapman 417,542 

Shoe, C. Wurtele 417.460 

Shoe holding device, W. W. Watts 417,454 

Sifter, ash, J. Karle 417,562 

Signal. See Railway signal. Train signal. 

Sinkjback, J. G. Morrison 417,266 

Sink trap. J. R. Reader 417,441 

Siphon head, E. Radvanyi 417.336 

Skylight, J. T. Pennycook 417,334 

Smoke consumer, Danf ord & Sagla 417,411, 417,412 

Soldering block, can, C. It. Ayars 417,380 

Soldering machines, wiper for, Phelps & McNabb. 417,682 

Soldering salt. A. R. Benson 417,309 

Splint trimming machine, A. E. Tenney 417,604 

Spoke socket, J. H. Stich 417,598 

Spring. See Vehicle spring. 

Spring forming machine, E. D. Olin 417,272 

Sprinkler. See Automatic sprinkler. Water 

sprinkler. 

Stair rod secured, G. C. White 417,529 

Stamp, hand, G. D. Pringle 417,278 

Stanchion, H. C. Miner 417,265 

Stave former, T. J. Sullivan . . 417,603 

Steam boiler. J. Wilson 417,:i03 

Steam engine, M. P. Anderson 417,379 

Steam engine, J, B. Stanwood 417,653 

Steam generator, J, E. Culver 417,385 

Steam generator, O. Kelsey. 417,325 

Stenographic pen, electric, A. S. Cooper 417,407 

Stenographs, automatic ribbon reel for, F. F. 

Main 417.M61 

Stopper holding devices, device for inserting, J. 

J. Sands 417,446 

Stove attachment, gas, L. Stockstrom 417,600 

Stovepipe coupling, J. A. Elliott 417,670 

Stovepipe thimble and fastener, combined, J. 

Baer 417,531 

Strainer, funnel, L., Jr.. & F. Buob.... 417.628 

Strainer, milk. R. Porter 417,584 

Stylus^ S. II. Cole 417,231 

Switch. See Railway switch. 

Tank hoop, C. T. Bartlett 417,381 

Telephone exchange apparatus, J. J. O'Connell... 417,271 
Telephone, multiple, A. M. & T. R. Rosebrugh. . . . 417,511 

Telephonic instrument, W. C. Barney 417,660 

Thill coupling, J. W. Howgate 417,642 

Thistles, etc.. compound for killing, Canada, W. 

Burton 417,229 

Tie. See Railway rail tie. 

Tile, metallic crest, C. B. Nelson 417,270 

Tiles to walls, uniting, L. Crull 117,233 

Time detector, watchman's electric, Norton & 

Cook 417,501 

Tire tightener, F. P. Molt 417,:522 

Toy, mechanical, J. A. Goodwin 417,637 

Trace fastener, safety, Seifert & Malischke 417,449 

Traction engine, A. J. Hart 417,419 

Train signal, D S. McElroy. 417,438 

Trap. See Back pressure trap. Sink tra p. Sewer 

trap. 

Trap, N. Wall 417.! 

Tricycle. L. Levin 417.428 

Trough. See Eaves trough. 

Trunk or traveling case, Ef . J. Palica 417,440 

Tub. See Wash tub. 

Tube expander, W. D. John 417,323 

Tumbler washer and drier, I. Levitas 417,257 

Tunnels or shafts, building, Sooysmith & Abbott. 417.2S8 
Type-writing machines, key lever for, J. Brady... 417,626 

Umbrella drip cup, W.C. Doddridge 417.316 

Upsetting machine, W. R. Edelen 417,669 

Valve for steam engines, relief, G. A. Marsh, Jr... 417,329 

Valve, safety, C. H. Payne. 417,275 

Valve, sand box,T. Austin 417,214 

Vapor burner, Schneider &Trenkamp 417,343 

Vegetable substances, apparatus for treating, 

A. Chambers 417,470 

Vehicle, electrically propelled, W. Main 417,259 

Vehicle running gear, M. Tompkins 417,374 

Vehicle spring, T. E. Allen.. 417,461 

Vehicle, three wheeled, J. S. Patmore 417.332 

Vehicle, two wheeled, E. F. Morse 417,287 

Velocipede, O. Hammarstrom. 417,483 

Vending machine, automatic, H.T. Crepeau 417,354 

Vent, J. F. Maeder 417,435 

Veterinary remedy, E. G. King 417,565 

Violins, muffling attachment for, W. Thompson.. 417,292 

Wall facing and decoration, L. Crull 417,232 

Wash tub, W. H.Anderson 417,351 

Washer. See Tumbler washer. 

Washing machine, A. A. Neff 417,679 

Washing machine, C. A. Sorensen 417,289 

Watch pinions, machine for polishing, C. V. 

Woerd 417,377 

Watches, cannon pinion for, G. E. Hunter 417,644 

Water aerater, L. S. Chichester 417,664 

Water, etc., apparatus for purifying, aerating, 

and filtering, C. Tellier 417,372 

Water closet or other tanks, operating machan- 

ism for valves of, P. W. Doherty 417,356 

Water closet seat, portable, H. H. Tittmann.. .. 417,606 

Water heater, R. Bigley 417,222 

Water sprinkler, hand, G. W. Traham 417.690 

Weaner. calf, J. F, Miller 417,494 

Wear iron, vehicle, J. M. R. Gedney (r) 11,046 

Welding steel, composition for, A. J. Hinde- 

meyer "..... 417,485 

Well boring machine, G. S. Bartholomew 4:7,352 

Wheel. See Fifth wheel. 

Whiffletree, H. H.Brandes 417,224 

Whiffletree.W. A. Miller 417.573 

Whiffletree hook, J. H. Rabe 417,585 
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Winding, swift for silk, W. F & L. P. Hochspeier 117.424 

Windmill, O. H. Donley 

Windmill governor, T. L. Regester 

Windmill regulator H. L. Ferris 

Window screen, J Che"lini. 



Wooden mat, H, C. Bailey 417,215 

Wrench. See Pipe wrench. 

Yeast, apparatus for making, T. Vogel 417,611 



DESIGNS. 

Badge, W. P. Daniels 

Book or album, M. and A. C. Hafely 

Broom holder, W- Schroeder 

Burial casket, C liagelmacher 

Carpet, E. Poole 

Handle for spoons, etc., G. W. Shiebler... 19,497 to 

Hotel exterior, W. K. Benedict 

House, exterior of a country, A. Lacroix, Jr 

House, exterior of a country, A. B. Morison 

J ar, G. C. Sawyer 

Lock trimming, U. W. Gebauer and W. H .Johnson. 

Oil cloth, C. T. and V. E. Meyer 19,507 to 

Rug, J. Pegel 19,492 to 

Spoon, A. F. Jackson 

Stocking supporter, G. H. Phelps 

Store building, front of a, A. Lacroix. Jr 

Stove, heating, H. C. Bascom and T. S. Heister 

Toilet article hanger, J. W. Campbell 

Tongs, candy or sugar, A. G. Cox and O. J. Buck . . . 



19,486 

19,487 
19,517 
19.506 
19,496 
19,503 
19,484 
19,490 
19,491 
19,516 
19.505 
19,514 
19,495 
19,488 
19,515 
19,498 
19,483 
19,485 
19.504 



TRADE MARKS. 

Axes, Haynes, Pillsbury & Co 

Beer, bottled. Southern Brewing Company 

Blue, laundry. Heller & Merz Company 

Bluing", laundry, Carter, Dinsmore & Co 

Boots and shoes for women, misses, and children, 
Faunce & Spinney 

Boots and shoes, rubber, Dugan & Hudson 

Canned lobster. F. Reisat & Co 

Cigars, J. Barzana 

Cigars. Berninger Bros , 

Cigars, J. F. Markey 

Cotton linings, A. G. Hyde & Sons 

Cotton sheetings and shirtings, Jackson Company. 

Dress stays, A. Kelley 

Extracts, flavoring. Chapman & Smith Company.. . 

Honey, 3. S. Alderman and J. B. Roberts 

Liniment. S. K. Pierson & Co 

Medicinal lotions and inhalents. Melton & Earle. . . 

Medicine, cough, S. K. Pierson & Co 

Oranges, A. W. Price 

Photographic paper and chemicals, C. B. Richard 
& Company 

Photography, chemical substances and prepara- 
tions used in. Actlen-Gesellschaft fur Anilin 
Fabrikation . 

Saws, E. C. Atkins & Company 

Soap, Georgia Soap Co 

Tobacco, cigars, and cigarettes, smoking and 
chewing, J. G. Butler & Co 

Undergarments, reform, A. J. Miller . . 

Vinegar, Tomato Vinegar Company 



17,287 
17,291 

17,281 
17,278 

17,280 
17,279 
17.289 
17.276 
17.277 
17.285 
17,282 
17,297 
17,298 
17,295 
17,274 
17.2S3 
17,299 
17.284 
17,288 



17,290 



17,273 
17,275 
17,296 

17.294 

17,286 
17,292 



A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



'l^Cdperfieements. 



Inside Page, each insertion - - - 75 cents a line. 
Back Page, ench insertion - - - SI, 00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is s<3t in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 




Iris Hard, Dense* and 
Adhesive* Does not check 
or crack. It is impervious 
to wind, water, and disease 
germs. It dries in a few 
_^ hours. It can be applied in 
_~X- any kind of weather. It is 
in general use. Licenses 
granted for the mixing, 
using, and selling. Address 

ADAMANT MFS. CO. 

71 E. Genesee Street, 
Syrncuse, N. Y. 



Patent Foot Power Machinery 



Complete Outfits, 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




EDISON A LAMPS 



for Decorative- 
Surgical, Dental, 
poses. From % 
er. From 2>£ 
Catalogue on 

EDISON 




Experimental, 
and other pur- 
to cfi candle pow- 
to 40 volts, 
application. 

LAMP CO. 

N. J. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIKDSIH9RO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 




TAB GREAT 
CHURCH 



LIGHT 



FBHiK'S Patent Befleetsra foe 
Gas or Oil, give the most powerful, 
aofteat cheapest J. But light known 
(or Churches, Stores, Show Windows, 
Banks, Theatres, Depots, etc. New and 
elegant designs. Send size of room. 
Get circular and estimate. A Liberal 
discount to churches and the trade. 
Dtn'ttediciinedtychcafimttattans. 
I. e. FKtNK, 55" Pearl St.. «. «• 



Wire winuipg machine, E. Beals UWia 



P 

I Senj 



RESSES. 



BO TO 500 TONS, 

by Hand or Power. 

Fov almost ever? purpose requiring pressure 

BOOMER tL BOSCHERT PRESS GO. 

for 155 West Water Street, 

(Mi^i, Syracuse, N. Y„ 0. 8. 4, 
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Chicago Nickel Works 

MANUFACTURERS OF 

Metal Specialties, etc. 

We make a specialty manufacturing on contract all 
kinds of patented metal articles, small machinery, etc., 
purchasing, manufacturing, and selling: on royalty meri- 
torious patented articles. The largest Nickel Plat ins: 
establishment. in the West. Obtain our estimate on 
work and submit meritorious patents. 
Chicago Nickel Wks., 9H& 95 E. Ohio St., Chicago. III. 




The Rapid Roller Copier 



Office Specialty Mfg. Co. 

ROCHESTER, N. Y., U. S. A. 

Branches and Agencies in the Principal Cities of the 
United States and Foreign Countries. 




WATER MOTORS 



Foi* Driving all kinds of Light Machinery from Artesian 
Wells or Hydrant Pressure. Can name a half dozen other 
makes of motors that we have displaced with our motor. 

Our VENTILATING FAN will run with less pow- 
er than anv fanin the market. Bottom prices. Address 
Chicago Winer Motor Co., 88 Lake St., Chicago, III. 

Mention this paper. 



silsby : s stem heaters 



Simple, Cheap, and Safe. 

Require no brick work, are econom- 
ical in fuel, and absolutely 
automatic. 

The Silsby Mfg. Co. 

246 MAIN ST., 

Weneca Fulls, N. Y. 





HIGH SPEED AUTOMATIC 

ENGINES 

WOODBURY ENGINE CO., Rochester, N. Y. 



£ ennsjlrania Agricultural Works, York, Fa. 

Farqmhar's Standard Engines and Saw Mills. 

Send for Catalogue. Portable Sta. 

tionary, Traction and Automatic !■• 

tineeaepeclaitj. Warranted equalor 

euperiorte 

f made. 




Addreia A. J|. FARQCHAR A SON, York, Fa. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New Yol'k Stencil Works, uVttrt* 

100 Nassau Street, New York. 
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U. S. MAIL CHUTES. 

WITH FREE P. O. Collection Service as in Times, 
Tribune, Potter, Standard, Equitable, Aldrich, Mills and 
others. Should be in all office buildings and Hotels. 

wR T0 TE Cutler Mfg. Co., sole Makers, 

Pat'd and Authorized. ROCHESTER, N. Y., 



It should be used by EVERYBODY dealing- with percentage for mercantile purposes— not Bank Discount. 

A practical means of rapidly Jm^mg-m^ It gives at a glance the net of *%%%%%-%%. Postpaid $3 00 

reaching absolutely accurate re- ' M^^^ any sum at a great range of dis- ■ B w. J, LADD 

suits without the mental wear />^AB counts, simple and complex, and tT-^Lmmt^ 37 Chambers St. 

of computing. H v >■ it is accurate, rapid and practical. " ^T^^ New York. 
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■AN'TT FRICTION. SPECIALLY ENDORSED FOR HIGH SPEED ENGINES 
LEP»CK«5E»»0PARTICULHRSTO ERIE RUBBER 0° ERIE P A . U.S.A. 




- f^SY5a,6lRLS 

^Almost Indestructibue,Always§>tyush,Nlver^eaply,Made. 
None Genuine Without our Name on THEirim^s. 

J 4 ■ t.:?.-.A..|MjCl ■ 



■iinvf^:th.^:D:J.w:i^u;o: 




Cutler's Pocket Inhales 

And INHALANT cures 

i Catarrh, Bronchitis, Asth- 
) ma, and all diseases of the 
Throat and Lungs. Con- 
) sumption— if taken in sea- 
son. The King of Cough 
Medicines, will correct 
the most offensive breath. 
Carried handily as a knife. 
This Inhaler is approved by Physicians and by the 
Medical Journals. By druggists for $1.00; by mail $1.25. 

W. H. SMITH & CO., Prop'rs, 

410 Michigan Street, Buffalo, N. Y. 



OTTO GAS ENGINES. 

Over 45,000 Sold. 

Horizontal Otto Gas Engines. 

Vertical Otto Gas Engines. 

Twin Cylinder.. Otto (ias Engines. 

Combl-ed ^"o.. |«-gngne8 

Combined OUo./ : j «**$£££, 

OTTO GAS ENGINE WORKS, 

CIIICAliO, I'llll UIM.I'IIIA. 






New York Agency, 

18 Vesey Street. 

VAN DUZEN 

GAS ENGINE 

NO BOILER. NOCOAL. 

NO ENGINEER. 
,Sb Extra WAXES, KElTl 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
Send for description and prices. 

Van Duzen Gas Engine CO., 

63 E. 2nd St.. CINCINNATI, 0. 



Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills. Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. 1,. SHUPAKD, 
AGENT, 
134 East «d Street, 

Cincinnati, Ohio. 



SCREW PITCH and CENTRE GAUGE. 

. Improved Surface Gauge. Try 

A and Centre Squares. Standard 

1^ Steel Rules, Steel Caliper Rules, 

M*f-i tmSm Universal Bevels, Bevel Pro- 

.^HH^Ep^j^flfls tractors, Depth Gauges, Hard- 

'\£ . J ened Steel Squares, Graduated 



Steel Squares", Spring Calipers, 

' "* ■■■■■' -% Edges, etc. 



Hardened Straight 

jy" Illustrated Catalogue and 
Price List free, 
STANDARD TOOL CO., ATHOL, MASS. 







DOES YOUR PATENT PAY? 

If not, you should send for circular of book " How to 
Make a Patent Pay," by a successful inventor. Treats 
on how to invent, how to interest capital, how to esti- 
mate the value of a patent, how to sell patents, on f onn- 
ing companies, forms for licenses, etc. Price SI. 
J. F. DAVISON & CO., 1»0 Brmidway, N. Y. 



SEBASTIAN,MAY&CO'S 

Improved Screw Cutting 
Foot & 



LATHES 



Power 



Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes oti trial. 
Cataloguesmailed on application. 
165 W. 3d St., Cincinnati, O, 




S cientific Qook C atalogue 



The Lone & Allstatter Co. 



HAMILTON 

OHIO. 



Double, single. Anele- 
Bar, Ginitr, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple. Belt, 
and Stenm-Driveii 

Punches and Shears 

OVER 300 SIZES. 

ALSO 

Power Cushioned Hammer 



ti^^^— l— Send for new catalogue No.lG 





Tie GRATES 

PASSENGER 

AND 

FREIGHT 




c*s aojxr, 

92-94 Liberty Street, New Vork. 113 Devonshire Street. Boston. 

'Works, Roobester, 3W. "V., XT. JS. A.. 



Address TREVOR & CO., Lockport, N. Y. 

FOE 

SPECIAL MACHINERY 

AS FOLLOWS: 

For SHINGLE, HEADING, and STAVE MILLS; for HANDLE. FRUIT PACKAGE, and 

CHEESE BOX FACTORIES; for 

WOOD PULP MILLS. 

S.nd for "Catalogue A" of Shingle, Heading, and Stave Machinery and Veneer Cutters; for " Catalogue B " 
Of Handle Machinery ; for " Catalogue C " of 

WOOD FTJLF MACHINERY. 
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WALRUS OR SEA HORSE. 

This leather is deservedly 
popular with all polishers of 
Metals, and is suited to all kinds 
of work. The young Walrus 
__ hide tanned, weighs about 25 
If JEB SMfeg. ' Ds -' an ^ ' s about one-half inch 

^-■B H " .'* ill thick, while the older hides 

weigh from 60 to 180 lbs. each, 
and are from three-quarters to 
one and a half inch thick. 
Price per lb. (accordingto thickness), $1 to $2. Send for 
Circular and prices to GREENE, TWEED & CO., 

83 Chambers Street, New York City. 




95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



TnisiBth. Q UAKER C|T y 

7>,«a «, * GRINDING MILL 

S © tH KSBfSinV which r>a( the "Best Mill 
|on earth" and "BestGrind- 
mingMill made," at the Pa. 
I State Fair, Sept. '87. lUell* 
rapidly where all others 
fail to satisfy. Try it on 
Corn & Coba.with orwithout 
. shucks ; also all Shelled Grain 
• - «. =■ -"~«« -'- >W A.W.STBACB4*0.rhll«dm.Pa. 
W ^P^SE^--- ?*5^ Territory East of Ohio. 

WBIR0FIELD IMP. CO., Springfield, 0., Tor'y West of Pfc 





Tuf LUNKENHEIMER BRASS M'FGfn 

|n 15 EAST EI G HT H ST. CI NCINNATI ^ u - 
RE-GRINDING GL0BE& CHECK VALVES. 
GATE VALVES. POP SAFETY VALVES. 

SIGHT FEED LUBRICAT0RS.D1L&GREASECUPS 
BRASS & PHOSPHOR BRONZE CASTINGS 



to: 



IOOGAN 



The undersigned wishes to communicate with some 
one competent to furnish design and drawings for the 
construction of a Toboggan slide into the water of a 
bathing pond. Address Dr. JOSEPH L. ANDERSON, 
168 East Third Street, Cincinnati, Ohio. 




THE ARMSTRONG MFG. CO. 

BRIDGEPORT, CONN. 
WATER, GAS AND STEAM FITTERS' TOOLS. 



RECENTLY PI1III.ISHKD. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree ro any address on application. 

IHUNN Jfc CO., Publishers Scientific American. 
361 Broadway, New York. 



mm m mm mm mm ■ machinery. 

K ttk KKH k. & k. holmes, 

mm7 ' • ■ » ■ m mm ^B BUFFALO, N. Y. 




The "Morris" 

TYPEWRITER. 

Writes 70 Words a Minute. 



MANUFACTURED BY 



The Hoggson & Pettis Mfg. Co. 

NEW HAVEN, CONN. 



Price $15.00 

Perfect Lettering. 
Eiact Alignment. 

Samples of writinRand 
14-page illustrated cata- 
logue cheerfully sent on 
application. 

Special inducements 
offered Agents to sell 
i his machine. 



MAGC 



| LANTERNS $' 
I lOO View., " 
J «nd Screen, 9 X _ 

. . ^Wonder Catalogue Free. 

HARBACH& CO., S09 Filbert St., rhlIa.,P». 



n. 9x9 *i\J 



CARY&MOENCO., 




Hl^i STEEL SPRINGS; m 






WHY IS IT SUPERIOR TO ALL OTHERS? 

It has the Most Direct Heating Surface. 

Perfect and Positive Circulation. 

IQ Coot Ciro Trouol~ Heat nnd Water movilIS 

10 rCCl niC IICllCI in the same direction. 
Each Section forms its proportion of FirePot % Smoke Flue^ 
and Grate Surface, 

Easily cleaned, as all Fire Surfaces can be seen and reached. Rocking 
Grate, to burn, hard or soft coal or wood . Expansion and contraction amply 
provided for. Covered with an invest rue tib'e Asbestos Jacket which pre- 
vents the loss of radiating heat into basement. A boiler which has never 
failed to give satisfaction. Write for catalogue " Sa." Address 




Stocks mid Die* for Pipe, Bolts, ami Brass Pipe. 
Wrenches. Pipe Vises, Pipe ("utters, etc. 

Catalogues sent free on application. 




EUREKA 



STEAM HEATING CO., 

300 State Street, Rocbe.ter, N. 



THE CALDWELL 

Sash Balance 

A Superior Method for Balancing Sash. 

No weights, cord, or box frames. Applied either at 

the side or top of sash. Our top balance can be used 

with a two inch mullion. Ask the hardware trade for 

them, or write to 

CALDWELL MFG. CO.. Rochester, N. Y. 



© 1890 SCIENTIFIC AMERICAN, INC. 
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HOSKINS' PATENT HYDRO-CARBON 

Blow-pipe and Assay Furnaces. 




N dust. No ashes. Cheap, effective, economical, port- 
able, and automatic. Send for Price-List. 

W. HOSKINS. 8 1 So. Clark St. . Boom 50, Chicago,IU. 



The Improved 

Rider Hot Air 
PUMPING ENGINE 

Uses Goal, Gas, or 
Kerosene Oil for fuel, 

Over 5000 in use. 

SEND FOB 

1 New Catalogue A. 

SAYER & CO., 

37 DEY STREET. N. Y. 




The Draper Recording Thermometer 





The Egan Company, 

261 to 281 West Front St., 
CINCINNATI, OHIO, U. S. A., 

MANUFACTURERS OF 





No. A Band Saw. 



Largest and most complete line In the United States. 

Latest Designs. Latest Improvements. 

SEND FOR PRICES AND CUTS. 

Our great claims 
to superiority are 
the convenience 
and durability of 
all our machines, 
and excellence of 
workmanship. 



A Complete Line 

of the latest improved tools for 
PLANING MILLS and SAW MILLS, 
CARPENTER SHOPS, 
SASH, DOOR and BLIND WORK, 
CAR and RAILROAD SHOPS, 
FURNITURE and CHAIR FACTORIES, 
CARRIAGE and WAGON FACTORIES. 




No. %% Cylinder Planer. 



Size 14x20 in. Patented. 



Gives an absolutely cor- 
rect and continuous record 
in ink of the temperature 
1 ona weekly chart. 1 

1 An invaluable accessory! 
: in factories, cotton mills, I 
dry kilns, and many other 
industries where recorded 
temperature is of import- 
ance. 

For further particulars, 
address 

The Draper Mfg. Co. 

152 Front St., 

New York, 





THE CELEBRATED 

Howard Warm Air Fnraac e s 

HAVE NO EQUAL FOB 

ACTUAL ECONOMY, DURABILITY, and SIMPLICITY 
in MANAGEMENT. 

Howard Furnace Company 

529 and 531 So. CLINTONISTREET. 

Syracuse, N. IT., 

AND. 

BERLIN, ONTARIO. 



Push on the end of the handle and the screw sroes in. 



Two sizes— No. 1 $1.26, No. 2 $1,60. 

For sale by all leading Hardware Dealers. Ask to see it. 



. DECftTUR COFFIN CO. 
DECATUR. ILL. 
■.. a t»T. OCT- 7 I8S + 




Punching Presses 

DIES MID OTHER TOOLS 

TOr ttta IwftwNW of all Uadi of 

SHEET METAL GOODS, 
DROP FORCINGS, *o, 

.SUIes & Parker Press Co., 




Branch Office and Factory. 203, 205 & VJ07 Center St., N. Y. 




BEST T& k e t TELEPHONES 

SOLD OUTRIGHT. 

Unexcelled in Tone and Quality. 

Thousands iu Daily Use. 

Satisfaction guaranteed. 

Send two 2-cent stamps for illustrated 
catalogue and circulars. 

T. G. ELLSWORTH, 

177 West St., N. Y. City. 



s Mark MiMi****. 

& Reriitered, Sept 24, 

■ 1B S9, So. 17.U54. 




MANHATTAN 

SE LF-LUBRICATINC 

Plumbago Packing 

is the best tobehad for Steamers, 
Locomotives, Stationary Engines, 
Pumps, with oil. hot or cold water. 
Valves, Steam Hammers, etc. It is 
made round and square. 

Send for circulars, or sample for 
trial to the General Agents, 

GREENE, TWEED tfc CO., 
83 Chambers St., N. Y. 




(SUTLER DES^ 

BEST IN THE WORLD. 
A. CUTLER & SON, Mfrs., Buffalo, N. Y., U. S. A. 



Cleveland & Hardwick 



STATIONARY 

DETACHED, 

PORTABLE 
SEMI-PORTABLE, 

COMBINED 

AGRICULTURAL 

ENGINES 



13th & Walnut St.., 



ERIE, PA., U.S.A. 



STATIONARY, 

PORTA II LE. 



and VERTICAL 



BOILERS. 




w® "**!*"■ 



|U!LD C RUCIBLE STEEL H ASTINGS ! 

Hurried orders can be filled within One Week, as but slight annealing is required. 

Syracuse Steel Foundry Co., Syracuse, N.Y. 




The New Non-Con- 
ducting Material. 



is a Flexible Felt made of Pure Asbestos, in a finely divided fibrous state' indestructible 
by heat and unexcelled a? a Non-Conductor. IJ. 8. Navy tests showit to be superior to 
Hair Felt in Non-Conducting qualities. Made into sectional form for pipes and into 

sheets and rolls for large surfaces. Send for Samples. 

ASBESTOS BOILER 



STEAM 



F Copyrighted. 1887, by THE Chalmers-Spence CO. 

THE CHALMERS-SPENCE 



CO., 419-425 E 



COVERINGS, 
PACKINC, ASBESTOS CLOTH, 

ASBESTOS BUILDING PAPER, etc. 

Eighth Street, NEW YORK. 



Stanley's Universal Hand Beader 

For Beading, Reeding, Filing, or lor light Boutering. 




No. 66. Iron Stock, with seven Steel Cutters,81. OO 

Sold by all Hardware Dealers. 



COIiS DR. 
WELDLESS 



st 



.ess ^m 
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A NEW INVENTION! 

Sure Grip Steel Tackle Block 

HALF the COST of HOISTING 

Saved to Builders, Contractors, Machinists, 
Butchers, and others. 

Admitted to be the greatest improvement 
ever made in tackle blocks. The cheapest in 
the market. Write for catalogue. 
FULTON IRON & ENGINE WORKS 

•27 It rush Sneer, 
Established 1852. DETROIT, MICH. 



Starrett's Speeded Screw Micrometer 




IiiS. STAERETT, 

Athnl, Mnss.. I'.S.A. 
Manufacturer of 

Fine Mechanical Tools. 

Send stamp for Catalogue showing best line of im- 
proved Qne tools yet made. 



THE KODAK 

Embodies the only system of continuous film photo- 
graphy. World-wide success. 
" You press the button. We do the rsst, 9 * 

Or you can do it yourself. 

THE EASTMAN DRY PLATE AND FILM CO. 

Price $35, loaded for 100 pictures. Reloading $2. 
Send for Kodak Primer, free. Rochester, N. Y, 



PILE DRIVING $£FmBi&i 

logue. Vulcan Iron Works, 80 N. Clinton St., Chicago. 




Barnes' Foot-Power Machinery 

Complete outfits for Actual Worksnop 
Business. A customer says : " Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Kree. 

W. F. & JOHN BARNES CO., 

1999 RUBY St.. Rockford. 111. 



TYPEWRITERS 

Send for New Illustrated Catalogue describing all Ma- 
chines. Largest stock in America. 
New or Second - hand Typewriters of all makes. 
Machines Rented in any part of the country. Supplies in 

abundance. Prices the lowest. 

NATIONAL TYPEWRITER EXCHANGE, 

161 La Salle Street, Chicago, 111. 




EVEN THE BROWNIES MAKE PHOTOGRAPHS 

WE MAKE ALL KINDS OF 

PHOTOGRAPHIC OUTFITS FOR AMATEURS, 

Send for our New Illustrated Catalogue and 
copy of Modern Photography. 

Rochester Optical Co., 

18 AQUEDUCT ST., ROCHESTER, N. Y. 



The First Prize of a Gold Medal awarded the 
"Hammond" at the Paris Exposition. 

THE HAMMOND 
TYPEWRITER CO. 

447, 449 East 521 Street, 

NEW YORK, IT. S. A. 




Where water pressure is available, 
we are prepared to put in isolated 
plants, guaranteeing success. 

Tneit Hydraulic Power Co. 

12 Oortlandt Street, 
NEW VORK. 



World's Prize Medals Awarded F. S. Pease's Improved Oils 

"~ ,<a., Steamer, Machinery, £tzxd Burning 

Established 1848. p a §_ PEASE Manufacturer of Oil 



ailroad, 



London, 1862; Paris, 1867; Vienna, 1873; Santiaeo, 1875; 
Philadelnhiii, 1S76; Paris, 1S78 ; Sidney. 1S7!(; Melbourne, 
1880; Grand Hold Cross of Honor, Vienna. 1871; Gold 
Medal of Progress, 1873; Centennial Gold Med.il.l«,6(the 
only one); Gold Medal (Iniind States— American Insti- 
tute. 1856-1RB7-1R78 : Only G"lrt Medal, Paris. 1878, to the 
United States; all the 7 .Medals, Exposition Railway Ap- 
pliances, Chicago, 188?; Gold Medal, Paris. 1 S89. 



65 & 67 Main St., 82, 84 & 86 Washington St., Buffalo, N. Y. U, S. A. 



Oils. 

Greatest Practical Test Ever Made. All the 

machinery of the Centennial Bxhihition, 1876, over twen- 
ty thousand bearintara. and V?i miles of shaft my. main 
building, machinery hall, government imildinK.shoeani 



leather building, saw mill and annexes, ran for over one- 
half year without a warm hearing. Pease's Improved Oil 
waB used on the machinery of all the World's Fairs 

sin A— 1 QCO Ia ,inl/i m^«I.rull4 ,. J.vaI. -f .-. ■! I-,.,..., 



since 1862 to date without a single failure. 



© 1890 SCIENTIFIC AMERICAN, INC. 
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STANLEY'S BEADING, RABBET, SLITTING 
AND MATCIU-NU PLANE. 

No. 45. Eighteen Tools, Bits, etc. $8.00 
Sold by all Hakdwaee Dealeks. 





THE BROUGHTON 

liVIIICIXIIEle, 

FOR 

Wall Plaster& Fertilizers 

MANUFACTURED BY 

Alexander, Bradley & Dunning, 

Syracuse, N. Y., U. S. A. 



in!u e late°d na Jv. r coverings 

Pii 




t p[g 
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Shields & Brown Ca. 

143 WORTH ST. 240&242 RANDOLPH ST. 
NEJH YOHM. CHICAGO. 



CQPPtR TUBtST*«L 
SWtCT BR&SSBRA.SSW85. 




and Experimental 
_ _ _ Machinery, metal 
or wood, made to order by Mason & Rauch, successors 
to J. F. Werner, 62 Centre Street, New York. 



WORKING MODELS 



/. CO NTRACTORS/C^T-^ ^ 



•"roup 6**°*"*. 
mc0nstruc7i0n 



w 



NEW ERA 

Railroad Builder, 
Wagon Road Grader, 
Wagon Loader, and 

Ditching Machine. 
It will place in an em- 
bankment 100U cubic 
yards of earth in 10 
hours at a cost of 
lHto2^c.peryd. 



sues 




^LOWE^SX EXHAUSTERS. ^^5\WREf^ 



IL^ 



HEATING FURNACES, HAND BLOWERS. vy~>ai 
J*ND BLACKSMITH DRILLS. 

' ^— — — — — 



ytflhLO.N.y 



™«-w-^ UNION INJECTOR. OHLY °t n o e o l p e e v Ia\e. 

The Eagle Ejector. The Best Jet Pump Made. 

Felthousen's Cylinder Oil Pumps; Improved Gauge Cocks; Buffalo Duplex Flue Scrapers; Improved Ratchet 
Drills ; Combination Pipe and Nut Wrench ; Compression Grease Cups. 

BUFFALO GLASS OIL GUPS AND LUBRICATORS. 

Pop Valves; Steam and Water Gauges; Single Bell and Chime Steam Whistles; Piston and Valve Rod 
Packing ; Supplies all kinds for Engines and Boilers. 

FELTHOUSEN & SHERWOOD, 120 Church St., Buffalo, N. Y„ Sole Manufacturers. 




f PERFORATED METALSt MINING SCREENS 

& r Coal -«« Ore Separators, Revolving*" Shaking screens 
^JIGS&STAMPBATTERIES™«"«»fMILLING«.MININGMACHINERY«^««>i 
^HARRINGTON & KING PERFORATING© .CHICAGO. 



BRASS OR NICKEL 

PLATING 

MACHINES. 

W. S. BISHOP, 

958 Crand Ave., 
NEW HAVEN, CONN. 



PLANERS 



Plane any desired length. Send for description and prices before purchasing,to 

BRETTELL & WILSON, Water Street, ROCHESTER, N. Y. 





MADE EASY Manufactur- 
ing Rubber Stamps. Send 
for Price List of Outfits, to 
J. F. W. Dorman, 217 East 
German St., Baltimore, Md. 





OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh, Ha., 

Manufacturers of everything needed for 

ARTESIAW XVKXjXjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 

ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
(JOOft. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co., 
80 Beaver Street, New York. 




BRICK 

MACHINES 

FR0M1OT01OO.OOO 
CAPACITY PER 
DAY. 



EIGHT 

DIFFERENT 
STYLES. 



CLAY 

Crushers 



TILE 

MACHINES 

Whole OUTFITS for 
FACTORIES. 




SEND FOR ILLUSTRATED CATALOGUE. 

THE FREY, SHECKLER CO., BUCYRUS,0. 



INVENTORS and others desiring new articles manufac- 
tured and introduced, address P. O. Box 86, Cleveland, O. 





1 



1 CLARK'S ,£ L o L N TRUCK WHEELS 




AND CASTERS, 

Noiseless Ri'bber-Tired Truck Wheels 

AND CASTERS, 

that save all wearing of floors. 
Also, CO.lU'LfcTE TRUCKS. 

Catalogue free. 

GEO. P.CLARK, 

Box L, Windsor Locks, Conn. 



pn^rCQMPLETE STEAM Pttfjljgi 
ifflLONlY SEVEN DpfcCARSfP 

DEMAND THISxPUMP/-^ \\^%l\ 

OF YOUR^)y/' OR WRITE- 
DEALE R>^vT0 US FOR PRICES.! 
^^^VanDuzen's Patent . . 

h-tiVanDuz-en 8c Tift. 

'-- "I ^SOLE MAKERS^' 
|A| (^NCINNATI, (^J:t3= ' 



For Irrigation or Fire Protection, Supplying- Hydraulic Elevators and Pulp 
Grinders, Feeding steam Boilers, and the countless services of pumping water 
or air for supply, vacuum, or pressure, our 

GEARED TRIPLE-ACTING POWER PUMPS 

jare unexcelled. Manufacturers, Mill and Property Owners will be interested. Send for 
iNo. 5 catalogue, illustrating and describing these pumps, with hundreds of others, for 
/Manual, Animal, Wind, Water, Steam, Oil, Gas, and Electric Power. Power Pumps 
for Motors a specialty. 

"Fixe G-oulds ASaxLU-faoturlng Co* 
47-57 Ovid Street, Seneca Falls, N. Y., IT. S. A., and 60 Barclay Street. New York. 

The "ALLARD" SPIRAL SCREW DRIVER. For Light and Rapid Work. 

For Machinists, Gun and Lock Smiths, Cabinet Makers and others. The greatest labor sav- """ 

ing tool extant. " '" — 

Saves its cost in 

a very short time. 

Best quality of material. Superior workmanship. No tiresome turning of the hand and _ 

twisting of the wrist. Price 1&1.75, postpaid. I3T" See illustrated notice in Scientific American, September 




«. THE AJL.FOKD & 



LELE CO., Sole Agents, 77 Chambers Street, New York, 




25 to 50 per cent. Saving! 



THE 1VE 



■%» Automatic Sprinkler 

Thermostatic r!_ ~ A! n..,.„ ,,,s u.. n^._. „.,... 

Positive in its action. 
given free on application, 




\ 




Thermostatic Fire Alarm Operated by Electricity, 

Positive in its action. Easily tested. Indorsed by Underwriters. Estimates 



The J. C. MACKEY CO., 31 6 & 318 S. Water St., Syracuse, N.Y., U. S. A. 



P S T Hide Faced Hammers 



Jhe S cientific A merican 

PUBLICATIONSJOR 1 890. 

The prices of the different publications in the UniteJ 
States, Canada, and Mexico are as follows : 

RATES BY .MAIL. 
The Scientific American (weekly), one year . $3^0 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year 3.00 

The Scientific American, Architects and Builders 
Edition (monthly), one year. .... 2.50 
COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition, b.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN db CO., 361 Broadway, New York. 

■NE88 & HEAD NOISES CURED by 

peck's INVISIBLE TUBULAR EAR 
_. __— _ __ CUSHIONS- Whispers heard Com- 
fortableTsuooMsful where all ReioedieB fail. Ills.book« 
prootsfft*. Addresa r.UI8t:OX)SB8lroadwaj t fl«wIor2a 




The faces of these Hammers 
can be easily replaced. 

Useful to all Metal Workers. 




W. W. OLIVER, Buffalo, N. Y. JRBEa 



Proposals for Installing an Electric Lighting 
Plant at the Navy Yard, New York. -Bureau 
of Yards and Docks, Navy Department, Washington, 
D. C, December 16, 1889.— Sealed proposals, in duplicate, 
endorsed ''Proposals for Electric Lighting Plant for 
New York Navy Vard," will be received at this Bureau 
until 11 o'clock A. M. on Tuesday, January 14, 1890. and 
publicly opened immediately thereafter. Specifications 
and blank forms of proposals will he furnished, and plan 
of the yard may be examined upon application to the 
Commandant of the New York Navy Yard or the Bureau. 
Responsible security will be required for the faithful 
performance of the contract, and the riglit is reserved 
tc reject any or all proposals not deemed advantageous 
to the Government, and to waive defects. A bond for 
the sum of two thousand ($2,000) dollars must accom- 
pany bids for the work. G. B. WHITE, Chief of Bureau. 




POP SAFETY VALVE 

.WATER RELIEF VALVE 
[IMPROVED STEAM GAGE 

STEAM ENGINE INDICATOR 

Single Hell Chime Whistle, and all Instruments 

used in connection with Steam, Air and Water. 

Sole Agents for Clark's Linen Fire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. S'-MJS: 



*OJJR LAT 



CDNTAIHBk 
jfi PEN, w 
■■PENCILvV 




..«,. PENCIL. 

BIG MONEY 
YOUR NAME ON THIS NOVELTYlQo 

Clubof Eleven post-paidfor$1.00Bill. ■ «"■ 

Bottle of Ink Zc.-Circulara land Agents Terms Free. Address 
ThulmttnMl'e. Co., K4t> Bull. St., Baltimore, Md. 



Dialogues, Tableaux, Speakers, for 
Sehool.Club & Parlor. Best out. Cata- 
logue free.T.S. DaNisoN,Chicago,Lu. 



PLAYS 



.^rflGHT^LACKBAKHELMi.,,,^ 

tM-! L.-vna A SPECIALTY t3u^ L 
&fc JOHN GREENWOOD &00. 

ROCHESTER N.Y. 



EVANS FRICTION CONE CO. 




PATENTED. 

FRICTIONAL GEARING for REGULAT* 

ING and CHANGING SPEED 

of all MACHINERY. 

The speed can be quickly and easily varied while run- 
ning from 100 to 200 feet per minute. They are 
PROMPT, EFFICIENT, and NOISELESS. 
Address, 85 Water Street, Itostou, Mass. 



-THE 




ECONOMY HEATERS 




Acme Automatic Safety 
Engine.—' ' Stationary. " 



After Being on the Market Four Years 

The "ACME" Still Leads. 

Sizes One, Two, Three, and 
Four Horse Power. Arranged 
for either Natural, Gas or 
Kerosene Oil Are, as ordered. 
No extra insurance required on 
account of the oil fire. Send for 
catalogue giving full partic- 
ulars and prices. 

Rochester machine Tool 
Works, Rochester, N. Y. 



SH -DIVING -APPARATUS- 

'Tam AND FIRE DEPARTMENT SUPPLIES 

• --"^A.J.MORSE&SON 140 CONGRESS ST. BOSTON 



Improved Bench Centering Chuck 




Will perfectly center 
round, square, and octa- 
gon pieces from J4 in. tc 
IK in. One of the most 
useful, durable, and la- 
ibor saving tools ever 
made for centering pur- 
poses, and is being uni- 
versally used. Price$12. 
Manufactured by THE 
Cushman Chuck Co., 
1 rartford, Conn. 



SCIENTIFIC AMERICAN 



J-F- Pease VurnaCE COf 



BOTH THE 



} 



DEAF" 

fortable. Suooeasfu 1 wm 




WARM AIR 

AND THE 

COMBINATION 

Steam & Warm Air 

ARE CONFESSEDLY 

Send for 88 page Illustrated catalogue. 

J. F. Pease Furnace Co. 

Syraonw N. V. Toronto Ont. 



ESTABLISHED 1845. 



Is the oldest and most popular scientific and 
mechanical paper published and has the largest 
circulation of any paper of its class in the world. 
Fully illustrated. Best class of Wood Encrav. 
lugs. Published weekly. Send for specimen 
copy. Price f3 a year. Four months' trial, tl. 
MUKN & CO., Publishers, 361 Broadway, N.Y 

Architects! builderc 
Edition of Scientific American, w 

A great success. Each issue contains colored 
lithographic plates of country and city residen- 
ces or public buildings. Numerous engraving! 
and full plans and specifications for the ubo oi 
such as contemplate building. Price $2.60 a year, 
25 cts. a copy. MUNN & CO., PUBLISHERS. 

Imaybesecur- 

|ed by apply- 
ing to Munm 
) & Co., who 
have had over 

. have made over 

American and Forv 
I eign patents. Send for Handbook. Corres- 
pondence strictly confidential. 

TRADE MARKS. 

In case your mark is not registered in the Pat- 
ent Office, apply to Munn & Co., and proeure 
Immediate protection. Send for Handbook. 

COPYRIGHTS for books, charts, map* 
•tc., quickly procured. Address 

MUNN & CO.. Patent Solicitors, 
Gen&kal Office: SGI Broadway, N« T 



PATENTS 

I 40 years' experience and hav 
■ 100,000 applications for Americ 
HB eien patents. Send for Handb' 



© 1890 SCIENTIFIC AMERICAN, INC. 



January 4, 1890.] 



^tuntxiu %mtxum. 



15 



ROSE'S 

Mechanical Drawing 

SELF-TAUGHT. 

Fourth Edition, thoroughly revised 
and corrected. 



Mechanical Drawing Self-Taught j Compris- 
ing Instruction 1 in the Selection and Preparation of 
Drawing Instruments, Elementary Instruction in Prac- 
tical Mechanical Drawing ; together with Examples in 
Simple Geometry and Elementary Mechanism, includ- 
ing Screw Threads, Gearwheels, Mechanical Motions, 
Engines and Boilers. By Joshua Hose, .VI. E. Ill nitrated 
by 330 engravings. Fourth edition, thoroughly r -rised 
and corrected. &vo. Price $..00 

BY THE SAME AUTHOR. 

Modern Steam Engines.— An elementary treatise 
upon the Steam Engine, written in plain language, for 
use in the workshop as well as in the drawing office ; 
giving full explanations of the construction of Modern 
Steam Engines, including diagrams showing their actual 
operation; together with complete but simple explana- 
tions of the operations of various kinds of valves, valve 
motions, link motions, etc., thereby enabling the ordi- 
nary engineer to clearly understand the prlncip les in- 
volvedin their constructionand use, and to plot out 
their movements upon the drawing board. By Joshua 
Hose, M. E. Illustrated by 422 engravings. In one vol- 
ume, quarto, 321 f ages. Price $6.00 

The Complete Practical Machinist. Embrac- 
ing Lathe work, Vise Work, Drills and Drilling,Taps 
and Dies, Hardening and Tempering, the Making and 
Use of Tools, Tool Grinding, Marking Out Work. etc. 
By Joshua Rose, M. E. Illustrated by 336 engravings. 
Fifteenth Edition, thoroughly revised and in great part 
rewritten. 12mo, 439 pages. Price S'^.SO 

The Slide Valve Practically Explained. Em- 
bracing Simple and Complete Practical Demonstrations 
of the Operation of each element in a Slide "Valve Move- 
ment. By Joshua Rose, M. E. Illustrated by 35 engrav- 
ings. 12mo. Price $1.00 

Steam lioilcr*. A Practical Treatise on Boiler 
Constructionand Examination. For the use of Practi- 
cal Boiler Makers, Boiler Users, and Inspectors; and 
embracing in plain figures all the Calculations necessary 
In Design ing and C lassif yi ng Steam Boilers. By Joshua 
Hose, M. E. Illustrated by 73 engravings. 8vo. 250 
pages. Price $'.£.50 

t^T Illustrated circulars, giving the full tables of con- 
tents of all the above works, sent free to any one who will 
apply, 

|3J~ The above or any of our Books sent by mail, free of 
postage, at the publication prices, to any address in the world. 

ffS^ Our new revised Descriptive Catalogue of Practical 
and Scientific Books, 86 pages, 8vo, and our Catalogue of 
Books on Steam and the Steam Engine, Mechanics, Ma- 
chinery, and Dynamical Engineering, and other Catalogues, 
the whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one \n any part 
of the world who will furnish his address. 

HENRY CAREY BAIRD A CO. 

Industrial Publishjcks, Books kllers & Importers 
810 Walnut St., Philadelphia, Fa., U. S. A. 




THE AIR BRUSH 

Applies liquid pigment by a jet of air. 
Highest awards Franklin and American 
Institutes as a legitimate art tool. Success- 
fully used by large numbers of the best 
crayon, ink. or water color portrait artists 
and technical draftsmen. Saves 75 per cent, 
of time in shading. Descriptive pamphlet 
sent free. It points out one way to earn a 
living. Address Air Brush Mfi. Co., 
67 Nassau Street, Rockford, Illinois. 
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THE BEST FOR READY- REFERENCE. 



is a complete, comprehensive, ready- 
reference cyclopedia, published four 



THE INTERNATIONAL CYCLOPEDIA 

years ago, at the lowest cost conBistent with good paper, good type, good binding, and good editing, and is 
better to-day because of careful revision. 

No other cyclopedia approaching it in size— 15 volumes, with 50,000 titles— is sold at so low 
a price; and no other so generally contains the latest information and statistics. Yet He, cost is moderate, 
and terms of payment easy— if you wish. Delivered free of expense. Correspondence solicited. 

Salesmen wanted. Address, SUBSCRIPTION DEPARTMENT, 

DODD, MEAD & COMPANY, Publishers, 753 & 755 Broadway, Ne w York. 
|\|ew Y ORK B elting and P acking Qp_. 



John H. Chbbvbr, Treas. 




16 PARK ROW, New York. 



OLDEST and LARGEST Manufacturers in tile United States of 

VULCANIZED RUBBER FABRICS 

For Mechanical Purposes. 

RUBBER BELTING, 
Packing, Hose, 

Vulcanite Emery Wheels, Rubber Mats; Matting A Treads 

SALESROOMS:— Philadelphia, 308Ctae6tnut St.; Boston. 52 Summer St.; Chicago, 151 Lake St.; Minneapolis, 28 
South 2d St.; Cincinnati, 161-165 W. Pearl St.: Cleveland, 176 Superior St.; San Francisco, U & 16 Main St.; Detroit 
16-24 Woodward Avenue. European Branch, Pickhuben 5 Hamburg (Freihafengebiet), Germany. 






THE MOTOR OF THE 1911 CENTURY 

USED ANY PLACE. BY ANY ONE. 

FOR ANY PURPOSE. 

No Engineer, no Boiler, no Gauges, no Danger. Cost of operation 
E^^pu,. abouton^eentanhourto each indicated horse-power. For circulars, u^,.,,^ 

chabte!b Q-.A.S Ensra-ixsriE co3yn^>^.i>rir, 

P. O. Box 148. STERLING, ILL. 

ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 



s 



TANLEY'S ODD JOB 



eventy-Five Cent 



oldby Hardware Dealer 

EE ONE OF THESE TOOL 




NOW READY. 

Jfrf xperiiTOtal Ss cieqce, 




By Geo, M. 



Hopkins. 



740 Pages. 680 Illustrations. 
PRICE, by mail, postpaid, . . S4.00 

SEND for FREE ILLUSTRATED CIRCULAR and 

Table of Contents. 
MUNN & CO., Publishers, 361 Broadway, N. Y. 



$10.00 to $50.00 E3&- 

ness. Magic Lanterns and View* of popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L.. MANASSE, 88 Madison Street. Chicago, 111. 

Thomas Hall, 19 Kromfield St., Boston, IUnss. 

Manufacturing Electrician and Optician, 

Manufacturer and Importer of Telegraphic, Electric, 
Magnetic, Galvanic, Optical, and Meteorological Instru- 
ments, Chemicals, Chemical and Philosophical A ppara- 
tus of all Descriptions.' Illustrated catalogues of each 
Department. Hall's Patent Medical Batteries. 



Modern Smoking Pipes 

H.G. Schramm Camden. n.j. 



Awarded Paris Exposition 1889. Excel alt 
others; send 10 cents for sample. French and 
British Patents are for sale. 



WORKING MODELS &. LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co., Cin'ti. 0. 



STEAM PUMPS FOR ALL PURPOSES. 

Sendforl890 illustrated Catalogue & Price List 

Hall Steam Pump Co. 

91 LIBERTY ST, 

New York. 



ILLED 




SET AND CAP SCREWS 



ROCHESTER MACHINE SCREW MFC. CO., Rochester, N. Y. 

WOOD WORKING MACHINERY 

Pony Planers, Re-Saws, 

Box Board Printing Presses, 

CONNELL & DENCLER, 

Rochester, N . Y., U . !■>. A . 

Schlenker's Four-Die Automatic 

Qolt Qutter and \\w\ Tapping Machine 

In use in the principal Bolt Works in the United States. 

Every Machine is warranted as recommended. 

HOWARD IRON WORKS, Buffalo, N. Y. 



GLASS ENAMELED 

Steel Casks 

For Breweries, Sugar Refineries, and all purposes 
where a gas-tight, odorless, and tasteless cask resisting 
acid is required. 

In use in many breweries in connection with the cele- 
brated Vacuum Process for ageing beer, and as filters in 
Glucose Works. 

See illustrated editorial, Scientific American, Vol. 
01, No. 17. For further information, apply to the 



Pfaudler Vacuum Fermentation Company, 

60S Wilder Huilding, Rochester, N.Y., U.S. A 



GREATESTs l a a v b ££ MACHINES 

Most durable Bottle Washer in the market, requiring Patantfld flnmifffttftd 
but very little power to run it. No bottles are broken in wuugaw^ 

using these machines. Hence the operator is in no danger ^~"' 

of being cut by flying glass. Washes all kinds of bottles,! 

large or small. It will wash more bottles, and do the work 

better, in the same length of time, than any other washer 

in use. The brushes leave a beautiful crystal gloss on the 

glass, which shows the contents to much better advantage than when washed 

by any other brush. Send for illustrated catalogue and price list. 

Address if AW MAN & l.RHE. Rochester, N. Y„ U. S. A. 





. rated list, and " How to Use a Razor." MA HER 



SPECIAL SAMPLE OFFER! 

This cut is exact size of our 65c. 
razor steel, 2 blade, warranted 
Knife. Our production, 900 doz. 
monthly. Price to 
new customers, for 
awhile, postpaid, 
48c, 5 for &g. 

Blades made on 
honor; file tested ; 
replaced free if 
soft. Send for 64 
page free illus- 
UllOSII, 40 8 Street, TOLEDO, OHIO. 



LITTLE WONDERS 

FIG. 5. 




► OLS FOR EMERY WHEELS 

Fig. 3. A 



A nd shaped Diamond Carbon Points, indis- 
pensable for Truing Porcelain, Hardened 
.Steel, Chilled Iron, and Paper Calender 
Sand Copper Rolls, also for Truing Inside of 
I 1 *- Cylinders. Practical Mechanics and Paper 
Makersusingthem pronounce these Points 
a marvel oi the age for efficiency and dur- 
ability, doing that which no steel tool can 
do. After turning the Rolls, when inspect- 
ed by a microscope, there is no perceptible 
wear. They are now extensively used in 
Rolling and Paper Mills, both in this coun- 
try an d in Europe. The subscriber is "Iden- 
tified" with the "Emery IVheel " trade as 
the Pioneer Maker of Diamond Tools since t 
introducing the use of his Points and tools / 
for the above purpose. Numerous compo-/ 
(site wheels and new industries have been) 
created where their "value" has provedl 
incalculable. Diamond Points reeround^ 
and sharpened. Carbon Tools reset and new carbons 
furnished for the same. Also, manufacturer and resetter 
of glaziers' diamonds. Send number of tool desired to 

J. DICKINSON, 64 Nassau St., N. Y. 




TOOL AGENTS WANTED 

iq every SHOP in the United states. 

— *- Send IQc.Sor Catalogue. ^Stationery £c. .^-^ 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY, 
,. C.B.JAMES. 98 LAKE ST. CHICAGO. 



OTTO GAS ENGINES FOR SALE. 

From 1 to 25 h. p,, cheap. Perfect order. Guaranteed 
by owners. J. M.Johnston, 88 Lake Street, Chicago. 



FOR SAIjK— State Rights, other than New York. New 
Jersey. Rhode Island, and Conn., of Gaume's Patent 
Motor for operating cradles and other swinging devices. 
Apply to A. Bonner, 77 George St., Brooklyn, N* Y. 




THE BACKUS WATER MOTOR. THE BACKUS EXHAUST FAN. 

Witt. «■• nrS ill mat l^n,ru|)>i n«* Onnnllo. fvnm liw/lynnl n»nnmi«n tVin „l,n.,.,ft n t nAnrnn Irn i-inm A lU/i.wl «-»(",, I A S_ lltniriiK ItVt— rirarln or nil lr in Ha nf rrrxrxria /onanial TVpfn>o Vi nil*- anrl i-u 



With or without Governor. Supplies from hydrant pressure tbe cheapest power known. 
Invaluable for blowing church organs, running printing presses, sewing machines, lathes, saws, 
coffee mills, fans, sausage cutters, elevators, and all machinery requiring light power. No 
firing, no fuel, no ashes, no repairs, noiseless and compact. No extra insurance. Always ready. 



A Wonderful Air Mover. For Drying all kinds of goods (special Dryers built and re- 
sults guaranteed). Invaluable in Bleacheries. Dye Houses, Hat Shops, Acid and Paint Works, 
Woolen and Cotton Mills, for removing steam, dust, smoke, hot air, acid fumes, bad odors, and 
for ventilating Hotels, Laundries, Public Buildings, etc. High Speed Engine and Fan combined. 



supplies from % to 10 H. P. "interchangeable jets and improved in every detail. References in all parts of the country 

Seaa-d. fox speci-1 clxcialars to THS B-A.CI2T7S WATBE •KdlOTOI^ CO-, ^Te^axls. IT, 
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'UtCdoertisemcnte. 



Inside I'aup. each innerrinn ... * 5 cents a line* 
Hack l*aff<-« each tii«>rinn - - - Si .OO a line. 

The above are charirea tier apate line— about eight 
words per line. This noticp shows the width of the line, 
and is set in agate iype. Knirrav intra may head adver- 
tisement at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office re early as Thursday morn- 
ln*r to appear in next issue. 




KEY-SEATING MACHINES & 20 DRILLS 

A SPECIALTY. ALSO 

New and Second-Hand Machinery 

SEND FOR PRICE LIST OP 

Lathes, Planers, Shapers, Engines, Boilers, etc. 
W. P. DAVIS, Rochester, N. Y. 




We Will Give a Year's Subscription Free to the 

hi®. 



to every reader of this advertisement who will cut out of any paper in the United 
States, and send to the address below, the advertisement of any illustrated paper or 
magazine containing so much high-class matter for so little money as the following 
advertisement of the New York Ledger for 1890 announces : 

« r T¥*» A l%*Til7 TFWfcFlHTtfi^l FROM UNFREQUENTED LANDS. A series of eight 
£9 M. ja-All **--gi l^I/ailWO articles by Herbert Ward, the companion of Stanley in Africa. 

These articles will cover five years' adventures in Africa, and they will be illustrated by sketches made by Mr. Ward on 
the spot, and by photographs taken by him in Africa. These pictures will throw much light upon the manner and customs of 

the hitherto unknown cannibal tribes of Africa. Rev. E. R. Young, the celebrated missionary, will furnish fifteen 

articles on the experiences and adventures of himself and his wife during twenty years' residence in British 

America, twelve hundred miles north of St. Paul. Lieo Hartmann, Nihilist, writes twelve sketches showing how 

the intelligent people of Russia are becoming Nihilists in consequence of the despotism of the Russian form of government. 

SENT FREE TO ALL. SUBSCRIBERS. 

The first of these souvenir supplements will be a 

Poem by John G. Whtttier, illustrated by Howard Pyle, and engraved by H. Wolf, E. G. Tietze and E. A. Clement. 
The next souvenir will be a beautifully illustrated poem by James Russell Lowell. 

BEAUTIFULLY ILLUSTRATED. Continued stories will be con- 

tributed by such wholesome and captivating authors as Frances Hodgson 

Burnett, Anna Katharine Green, Elizabeth Stuart Phelps, Robert Louis Stevenson, Col. 
Thomas W. Knox, Albion W. Tourgee, Prof. W. C. Kitchin, Robert Grant, Frank H. 
Converse, Harold Frederic, and others. 



ILLUSTRATED SOUVENIRS. 



SERIAL. STORIES 



These articles were written especially for the "Ledger" by 
writers whose reputation ana capability establish them as the 



POPULAR INFORMATION. 



CONTINUE!* ARTICLES. 

persons most eminently fitted to treat that particular subject assigned to each. The Hon. George Bancroft con- 
tributes three articles on The Battle of Lake Erie, beautifully illustrated. Hon. Henry W. Grady 

famishes six arti cles on The Wonderful Development of the New South. James Parton contributes 

a series of articles on Incidents in the Life of Andrew Jackson. Rev. John R. Paxton, D. D., 

contributes six articles on iCxperience in My Army Life. 

Throughout the year the " Ledger" will contain hundreds 
of sketches of popular information which will supply an 
amomnt of beneficial information that will be of inestimable value to those who are in search of something instructive and 

useful. Prof. J. H. Comstock, of Cornell University, will contribute a series of six useful papers on the study of 

insects. Prof. Comstock treats of bugs that are useful to the agriculturist, as well as those that are destructive. He points 

out in the clearest scientific way how to destroy the pests of our fields. Prof. Alexander M. Stevens will explain 

the manners and customs of the Mold Pueblos, a peculiarly strange tribe of Arizona Indiana. Dr. Felix L. Oswald is, 

by special arrangement^ contributing a series of popular scientific sketches, embracing the observations of the writer during 

his investigations into the unfamiliar phenomena of natural history and occult science. C. F. Holder contributes an 

extended series of articles on singular aspects of animal life on sea and land. His articles are brimful of information. 

COMPLETE IN EACH NUMBER. Hundreds of illustrated 
short stories will be given during the year from the pens of such familiar and 



IMPRESSIVE PAPERS. 



SHORT STORIES 

fascinating authors as Madeleine Vinton Dahlgren, Col. Thomas WlKnox, The Marquise Lanza, 
Margaret Deland, Julian Hawthorne, Harold Frederic, Harriet P escott Spofford, Clara 
Whitridge, George F. Parsons, Marion Harland, Mary Kyle Dallas, Amy Randolph. 

These papers are a medium through which the readers of the 

" Ledger " will be entertained by many of the most eminent men 

of the day. The benefit derived from these articles will in itself compensate any one for the price of the " Ledger." 

Mu at Halstead contributes a series of papers on The Journeyings of a Journalist, being the experience of 

the author during his travels Around the Globe. Rev. Dr. McCosh, ex-President of Princeton College, furnishes a 

series of papers on the present state of religious thought and development, entitled On the Border Land of 

Religion. Hon. George Bancroft tells of A Day Spent With Lord Byron. Prof. Eliot Blauvelt 

explains how Egypt fell into a state of ruinous distraction, consequent on the decline of the Roman government, and how 

every species of barbaric rudeness superseded the refined habits of the people. Rev. Dr. Henry M. Field contributes 

a paper on The Lopez Expedition, the first of a series of articles descriptive of thrilling historical episodes. — r-JKany 
other highly impressive papers are in preparation by M. W. Hazeltine, E. L. Godkin, Rev. Dr. John Hall, 
James Parton, Prof. W. C. Kitchin, Rev. Emory J. Haynes, and George Frederic Parsons. 

Six articles will be contributed by Miss Parloa on 

__ American Cookery » explaining why it is imperfect, 

and giving some ways by which it may be improved and economy practiced. — -Dr. Julia Holmes Smith will write a 
series of articles on Common Sense in the Nursery, offering valuable suggestions concerning the care of children. 

■Tfc1 v l¥i7¥* FVATTIRVK The "Ledger" will also contain Historical and Biographical 
UlUJii t rr<A.iuJiJ.a. sketches, Poems, Ballads, Travels, Adventures, Science 
Items, Answers to Correspondence, and a vast quantity of matter interesting to the household. 

Send Only $2 for a Year's Subscription, 

Or Send Six Cents for Sample Copy and Illustrated Calendar Announcement, to 

ROBERT BONNER'S SONS, 195 William St., New York. 



HOUSEHOLD ARTICLES. 
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W B.BURNS PROPT 



Established 37 years, and at present the 
largest Elevator Works in the world. OTIS 
BROTHERS & CO., General Offices, 38 
Park Row, New 5Tork City, and branch 
offices in nearly every principal city on 
the globe. Elevators for Passengers and 
Freight. They are smooth-running, eco- 
nomical, and above all SAFE. 



If you are a 

CAKPHNTER, 

I'ATTEBNMAKEIl, 

MILLWRIGHT, 

CABINETMAKER, 
anil want First-Class 



Send 8 cents in stamps for our Woodworkers' Tool Cata- 
logue No. 12, 200 paces. 700 illustrations. The most com- 
plete catalogue of these goods ever issued. 
CHAS. A. STREMNCER & CO., Detroit, Mich. 




1 rt, TriE ONLYPBKCriCAl. 

::: ritcR 

Catalogue free. Address Typewriter Department, 
POPK MKG. CO., Makers of Columbia Cycles, 
Boston, New York, Chicago. 





PATENT 

JACKET KETTLES, 

Flam or Porcelain Lined. Tested t« 100 lb. 
pressure. Send for Lists. 

BARROWS-SAVERY CO., Limited. 
S. H'ront & Reed Streets, Philadelphia, Pa. 
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